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Titers are two methods of teaching, — the synthetic and the analytic. 
ji the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and afterwards with the particulars 
of which it consists. The analytic method reverses this order : ^the 
pupil is first presented with the particulars, from which he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. • 

The Scholar's Arithmetic, published in 1801, is synthetic. If tfrat 
is a fault of the work, it iaa fault of the Mimes in which it appeared. 
The analytic or inductive method of teaching, as now applied to ele- 



mentary instruction, is among the improvements of later yeara Its 
rw introduction is ascribed to Festalozzi, a distinguished teacher in 
^Switzerland. It has been applied to arithmetic, with great ingenuity, 
fcby Md. Colburn, in our own country. 

The analytic is anquestionably the best method of acquiring know- 
ledge ; the synthetic is the best method of recapitulating, or reviewing 
* it. In a treatise designed for school education, both methods ure use- 
^ful. Such is the plan of the 'present undertaking, which the author, 
^ occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still- con- 
'"'tinuing, an obligation, incurred by long-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 
ginning with those that are very easy, and gradually advancing to 
those more difficult, till one is introduced containing larger numbers, ^ 
and which is not easily solved in the mind*; then, m a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their use and their ap* 
plication. 

At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of those 
rules, and to give a number of examples involving one or more of them 
- These exercises will prepare the pupil more readily to understand Ur 
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application of them to tho succeeding mien ; and, besides, will aero 
to interest him in the science, since he will find himself able, by the 
application of a very few principles, to solve many curious questions. 

The arrangement of the subjects is that, which to the author haf 
anpearod moat natural, and may be Been by the Index. Fractions have 
received all that consideration which their importance demands. Tho 

Crinciples of a rule called Practice are exhibited, but its detail of MM 
i omitted, aa unnecessary since the adoption and general use of federal 
money. The Rale of Three, or Proportion, is retained, and the eola- 
tion of questions involving the principles of proportion, by analysis, is 
distinctly shown. 

The articles /litigation, Arithmetical and Geometrical Progression, 
jSrutuities and PtmaUaticm, were prepared by Mr. Iu Younc, a mem- 
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tent inn also ought to be particularly directed, by hie instracter, to the 
illustration of each particular principle, from which genera] rules ar* 
deduced : for this purpose, recitations by classes ought to bo institute* 
In every school where arithmetic ia taught. 

The supplement* to the rules, and the geometrical demonstrations 
of the extraction of the square and cube roots, are the only traits of the 
old work preserved in the new. 

DANIEL ADAM* 

Mont Vernon, (H. H.) Sept. 99, 1837. 
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71. A single- or individual thing is called a unity unity 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called four ; four 
and one more are called five ; five and one more are called 
s\x; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called nine ; nine 
and one more are called ten, &c. 

These terms, which are expressions for quantities, an? 
called numbers. There are two methods of expressing 
numbers shorter than writing them out in words; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 
an appropriate character to represent them. Thus, 

* In the Roman method by letters, 1 represents one ; V f Jke ; X, ten ; L,Jifty ; 
C, one hundred; D f Jhx hundred; and M, one thousand. 

As often as any letter is repeated, so many times its value is repeated, unless it 
do a letter representing a less number placed before one representing *.jrreater 
then the less number is taken from the greater \ thus, IV represents four, XX, nim 
&c v as will be seen in the following 

TABLE. 

One 
Two 
Three- 
Four 
Five 
Six 
Seven 
Eight 
Nine 
Tea 
Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 

• ID is used instead of D to represent fire hundred, and for every additional aa- 
aaved at the right hand the namber is increased ten times. 

t CIO is used to represent one thousand, and for every C and O put at eacfr end. <he 
anmber is increased ten time*. 
X A line over an} number tnemasek its value &d$ thousand tivito 



I. 


Ninety 


IL 


One hundred 


m. 


Two hundred 


1IIL or IV. 


Three hundred 


V. 


Four hundred 


VL 


Five hundred 


VII. 


Six hundred 


VIII. 


Seven hundred 


Villi, or IX. 


Eight hundred 


X. 


Nine hundred 


XX. 


One thousand 


XXX. 


Five thousand 


XXXX.orXL. 


Ten thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 

C. 

CC. 

CCC. 

CCCC. 

D. or 10 * 

DC. 

DCC. 

DCCC. 

DCCCC. 

M.orCIO.f 

IOO.orV4 

CCIOO.orX 
1000. 

CCCIOOO.orC; 

M. 

MM. 
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A unity unity, or one, is represented by this Character, 1 
Two • • • • • • • 4 • 2i 

Three ......... 3 

FOUT • • m. • • « • • • • 4. 

Five .•••••••,& 

Six 6. 

Seven .....;... 7. 
1%/if 8. 

jyvne • • . • • • . • • • «p» 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, ther,e are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, Ten 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called ♦ 

Five tens are called 

Six tens. are called 

Seven tens are called 

Eight tens are called 



10 
11, 
12, 



Eleven 
Twelve 

Thirteen 13. 

Fourteen 14 

Fifteen 15 

Sixteen 16. 
Seventeen 17. 

Eighteen 18, 

Nineteen 19, 

Twenty 20, 

Thirty 30 

Forty ,40, 

Fifty 50 

Sixty 60. 

Seventy 70. 

Eighty 80. 

Ninety 90, 



Nine tens are called 

Ten tens are called a hundred, which forms a unit of a 
still higher order, consisting of hundreds, represented 
by the same character (1) as a unit of each of the 
foregoing ordeis, but is written one place further 
toward the left hand, that is, on the left hand side 
of tens ; thus, .... One hundred 100, 

One hundred, one <%n, and one unit, are called 

One hundred and eleven 111 
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IT ft. There are three hundred sixty-five days in a Tear. 
In this number are contained all the orders now descnbed K - 
viz. unite, tens, and hundreds. Let it be recollected, units 
occupy the first place on the right hand ; tens, the second 
vlace from the right hand; hundreds, the third place. This 
number maynow be decomposed, that is, separated into parts, 
exhibiting each order by itself, as follows: — The highest 
order, or hundreds, are three, represented by this character, 
3 \ but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, or tens, 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or writs, are fivej represented by a single 
character, thus, 6, (five.) 

We may now combine ail these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 8. Hence it appears, that figures have a different value 

according to the place they occupy, counting from the right hand 

towards the left. 

• . • 

1*1 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens, or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 units, nor 3 tens, but 3 hundreds, which is ten 
times the value of die same figure in the place immediately 
preceding, that is, in the place of tens ;,"&nd this is a funda- 
mental law in notation, that a removal of one place towards 
the left increases the value of a figure ten times. 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow ten* and hundreds of thousands, in the 
same manner as tens and hundreds of units. To thousands 
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<mcceed millions, billions, &c, to eacb of which, as to units 
and to thousands, are appropriated three places,* as exhi- 
bited in the following examples : 

00 

p 

O 

"3 a .S 3 3 4 



* 
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•€ 


ons 


• 

ot> 


OB 

a 
o 


9 

OB 


S3 


O 


9 


«3 




3 


O 


H 


tt 


s 


H 


«4M 


%-. 


<4H 


<4M 


o 


O 


o 


o 



p. *c « a *a a 

tf H tt S H & 



to OQ 00 00 00 

^^3 ^3 ^3 ^3 ^3 

gj <y gj qJ «j 

«i H ** *■• *i 

Example 1st 3 174592 837463512 

Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2 

•- - SO 1+-* «- - •■ ■ »■ . (^ 

o> C *- ft) d o 4) c fl Ft s c c » s C J 

- *S -n **3 - ^3 ^©-a *©-_2 ~*<~ 
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To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figures each, 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figure's only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty* 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

* This is according to the French method of counting. The English, after 
hundreds of millions, instead of proceeding to billions, reckon thousands, tens and 
hundreds of thousands ef millions, appropriating six places, instead of three, to 
millions, billions, fee 
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ra 2 
o •»* 

o s 

P3H 
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d 
2 • 

O *w 

CO 

«~ 2 

Si's 

~ S ^ 



NUMERATION TABLE. 

Those words at the head of the 
table are applicable to any sum or 
number, and must be committed per- 
fectly to memory, so as to be readily 
applied on any occasion. 



GO . 

•W as 

fltl 

S a «« • 

-4 S3 cU m 



1 

8 



5 

6 



8 
9 

8 
3 

1 



7 
6 

6 



4 

2 
3 




. 7 
8 6 
3 2 



2 
5 4 



5 

7 

7 




4 

1 


9 



Of these characters, 1, 2, 3, 4, 5, 
6, 7, 8, 9, 0, the nine first are some- 
times called significant figures, or 
digits, in distinction from the last, 
which, of itself, is of no value, yet, 
placed at the right hand of another 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note. Should the pupil find any difficulty in reading the 
•following numbers, let him first transcribe them, and point 
them off into periods. 

5768 52831209 286297314013 

34120 175264013 5203845761204 

701602 3456720834 13478120673019 

6539285 25037026531 341246801734526 

The expressing of numbers, (as now shown,) by figures, 
is called Notation. The reading of any number set down in 
figures, is called Numeration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun 
dred.) 
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13 ADDITION OF SIMPLE LUMBERS. IT S, 4. 

4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 



ADDITION 

' OF SIMPLE NUMBERS. 

« 

1f 4. 1. James had 5 peaches, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars ; lie expended S 
dollars in repairs, and then sold it so as to gain 6 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ? 

7. Samuel bought an orange for 8 cents, a book for 17 
cents, a knife for 20 cents, and some walnuts for 4 cents ; 
how many cents did he spend ? 
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8. A roan had 3 caJves worth 2 dollars each, 4 calves 
worth 3 dollars each, and 7 calves worth 5 dollars each 
how many calves bad he ? 

9. A man sold a cow N for 16 dollars, some corn for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars \ how 
many dollars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing examples,) so as to make one whole number, is 
called Addition, and the whole number is called the 9um y or 
tonownt* 

10. One man owes me 5 dollars, another owes isfc^S. 
dollars, another 8 dollars, another 14 dollars, and anotherB-*^. 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3,r7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography j what 
is the whole number of scholars ? 

Signs. A cross, +, c .*e line horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read pins, which is a Latin word signifying 
more. 

Two parallel, horizontal lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
'itfter it. Thus, 5 + 3 = 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let the pupil be instructed to commit the 
following 



ADDITION TABLE. 



2 + 

2 + 1 
2 + 2 

2 + 3 

2+4 

2 + 5 
2 + 6 

2 + * 

2 +& 

2 + 9 



2 


3H 


h0= 8 


3 


3- 


-1= 4 


4* 


3- 


-2= 5 


5 


3- 


-3= 6 


6 


3- 


-4= 7 


7 


3- 


-5= 8 


8 


3- 


-6= 9 


9 


3- 


-7=10 


10 


3- 


-8=11 


11 


3- 


-9=12 


* E 


i 


s.„ 



4- 


-O 


4- 


-1 


4- 


-2 


4- 


-3 


4- 


-4 


4- 


-5 


4- 


-6 


4- 


-7 


4- 


-8 


4- 


-9 



4 


5 H 




5 


6- 




6 


5- 




7 


5- 




8 


5- 


-• 


9 


5- 




10 


5- 




11 


5- 




12 


5- 




13 


5- 







1 

2 
3 

4 
5 
6 
7 
8 
9 



5 
6 
7 

8 
9 
10 
11 
12 
13 
14 



«-. 
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7 4,5 



ADDITION TABLE— CONTINUED. 



6- 


f-0 = 6 


7- 


f 


— — i 


T 


*H 


-0= 8 


9- 


-0= 9 


6- 


-1= 7 


7- 


-1= 8 


8- 


-1= 9 


9- 


-1 = 10 


6- 


-2 = 8 


7- 


-2= 9 


8- 


-2=10 


9- 


-2 = 11 


6- 


-3= 9 


7- 


-3=10 


8- 


-3=11 


9- 


-3 = 12 


6- 


-4 = 10 


7- 


-4 = 11 


8- 


-4=12 


9- 


-4 = 13 


6- 


-5=11 


7- 


-5=12 


8- 


-5 = 13 


9- 


-5=14 


6- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


9- 


-6 = 15 


6- 


-7 = 13 


7- 


-7=14 


8- 


-7 = 15 


9- 


-7=16 


6- 


-8= 14 


7- 


-8=15 


8- 


- 8 = 16 


9- 


-8 = 17 


6- 


h9=15 


7- 


-9= 16 


8- 


-9 = 17 


9 + 9 = 18 


5 + 


■ 9 = how nyiny ? 


8-- 


■ 7 = how many ? 


4-- 


-3-f 


- 2 = how many ? 


6-- 


-4-- 


- 5 = how many ? 


2-- 


-0- 


-4H 


- 6 = how many ? 


7- 


■1- 


-0- 


-8 = how many? 


3- 


-0-- 


-9- 


- 5 = how many ? 


9-- 


-2- 


-6- 


-4H 


- 5 = how many ? 


1- 


-3- 


-5- 


-7- 


- 8 = how many ? 


1- 


-2- 


-3- 


-4- 


- 5 + 6 = how many ? 


8-~ 


-9- 


-0- 


-2- 


- 4 -f- 5 = how many ? 




6-- 


-2-- 


-5- 


-0- 


- 8 -(- 3 = how many ? 



•V" 



IT 5. When the numbers to be added are small, the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, write them down one 
under the other, placing the units of one number directly 
under units of the other, and the tens of one number directly 
under tens of the other, thus : 

43 cents. Having written the numbers in this man* 
25 cents, ner, draw a line underneath. 



I 
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*" 5. ADDITION OF SIMPL£ NUttB&SLB. 15 

43 c«nfo. ^ € ^ iefl De g* n at ^ e **8b-t hand, and add 

25 caitei *° e 5 units of the lower number to the 3 

_ * units of the upper number, making 8 units, 

8 which we set down' in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

. — or 60, which we set down in ten's place, 

Ans. 68 cents. ud ^ work is done . 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 doll&rs; what was the whole 
amount? * 

Write the numbers as before directed, with units under 
units, tens under tens, &c. r 

OPERATION. 

Chaise, 210 dollars. Add as before. The units will 

Harse y 70 dollars. be 9, the tens 8, and the hundreds 
Saddle, 9 dollars. 2 ; that is, 210 -f 70 -f- 9 = 289. 

Answer, 289 dollars. 

After .the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another; *how many sheep had he in 
the three pastures ? 15 -f- 20 -J- 143 = how many ? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and another 76 acres; how many acres 
in the three farms ? 500 -f- 213 + 76 = how many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ?.- 
2316 -f- 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
single figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. 

18. There are three bags of money. The first contains 
#76 dollars, the second, 653 dollars, the third, 524 dollars , 
what is the amount contained in all the bags ? 
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16 ADDITION OF SIMPLE NUMBERS* M 5. 

OPERATION. Writing down the numbers as 

tirst bag, 876 already directed, we begin with the 

Second bag, 6o3 right hand? or ^ C0 \ umUy an a 

Ihirdbag, J>24 find the amount to be 13, that is, 

Amotmi 2053 ^ units and 1 ten. Setting down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, which is 5 units of its 
own order, and 1 unit of the next higher order, that is, 5 Un$ 
and 1 hundred. Setting down the 5 tens, or right hand figure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the column of hun- < 

dreds, saying, 1 to 5 is 6, Snd 6 are 12, and 8 are 20, which J 

being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the wnol« 
amount of money contained in the three bags to be 2051 
dollars, — the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike, 
the work is supposed to be right. * 

From the examples and illustrations now given, we de- 
rive the following • 

RULE. 

L Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c, and draw a 
line underneath. 

II. Begin at the right hand or unit column, aad add to» 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under tjie column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens y are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

I II. Add each succeeding column in the same manner, and 
set down the whole amount at the last column. 
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EXAMPLES FOR PRACTICE. 

19. A man bought four loads of hay; one load weighed 
1817 pound*, another weighed 1960 pounds, another 2156 
pounds, and another 2210 pounds; what was the amount 
of hay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian corn, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans. 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friajrs Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

Ans. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the "whole number of inhabitants, at that time, in 
vhose States ? Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Cesar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 yea**s. 

25. 26. 

2863 7 054 21061 4367583021463 

3 10 7 4 2 9 3*1 5 6 3 8 1752349713620 

6253034 792 6081275306217 

247135 5652 1746 30 128 

8673 870326 3 472013 
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27. 28. 

6364207631023 902 3 754682135 

281234567294 8 2834967326708 

6 057042087094 9306342 16 732 1 

3162835906718 23654 7 8 024369 

76 04286537892 805060 70 3 0900 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
trees that bear apples, and 64 trees that bear peaches ; in 
the second, 234 trees bear apples, and 73 bear cherries ; ia 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees' in all the orchards ? 
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TO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. Wha? 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 
for addition? 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was born in the year of our Lord 1732; 
he was 67 years old when he died ; in what year of our 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827? 

3. There are two numbers, the less number is 8671, the 
difference between the numbers is 597 ; what is the greater 
number? 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; die sum left unpaid was 876 dollars ; what was 
the sum borrowed ? • 

5. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three ; 
What is the sum of them all ? 

6. A. gentleman left his daughter 16 thousand, 16 hun- 
dred and 16 dollars ; he left his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate ? A J Son's portion, 19,416. 

MS ' { Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate? * - ' Ans. 2054a 

8. A man bought four hogs, each weighing 375 pounds , 
how much did they all weigh? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
sight pounds each, the hiud quarters weigh one hundre" 
ind twenty-four pounds each, the hide seventy-six pounds, 
ind the tallow sixty pounds *, what is the whole weight o. 
ihe ox ? Ans. 600 

10. A man, being asked his age, said he was thirty-four 
rears old When his eldest son was born, who was then fif- 
teen years of age ; what was the age 'of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of corn for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTION 

OF SIMPLE NUMBERS. 

IT 0. 1 . Charles, having 1 8 cents, bought a book, for which 
he gave 6 cents ; how many cents had he left ? 

2. John had 12 apples; he gave 5 of them to 'his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12 ; how many did ha 
lose? 
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t 

4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain r 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18; how 
many dollars did he pay ? that is, take 18 from 60, and 
how many would there be left? 

7. John bought a book and slate for 33 cents ; be gave 6 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being askea how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. ) The greater 
number is called the minuend/the less number the subtra- 
hend, and what is left after subtraction is called the differ- 
ence, or remainder. / 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? 

• Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minus, which is a Latin word signi- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 
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SUBTRACTION TABLE. 




7 
8 


13 



3 
5 

4 
3 

4 



bow 
how 
how 
how 
how 



ma*y > 
many ? 
many ? 
many ? 



I 

18 — 7 = how many ? 

28 — 7 = how many ? 



— 4 = now many 



28 — 7 = how many ? 
22 — 13 = how many ? 
33 — 5 = how many ? 
41 — 15 = how many ? 



1T 7. Whetk Jie numbers are Jftuztf, as in the foregoing 
examples, the caking of a less number from a greater is rea- 
dily done iia ike mind; but when the numbers are large y 
the operatiou is most easily performed part at a time, and 
therefore it is necessary to write the numbers d-wn before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the,. 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the minuend. 
Take 114 the subtrahend^ 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place. Then, proceed- 
ing' to the next column, we say, 1 (ten) from 3, (tens,) and 
there remain 2, (tens,) which we set down in ten's place. 
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EXAMPL.E* FOR PRACTICE. 

27. If a farm and the buildings on it be valued at 10000, 
and tbe buildings alone be valued at 4567 dollars, what i* 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,206 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an estate for IS, £82 dollars, and sold it 
again for 15,293 dollars ; did he gain or lose by it ? and how 
much ? . 

32. From 364,71 0,826\ 193 take 27,940,386*574. 

33. From 831,025,403 f 270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 
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SVPPU 

TO SUBTRACTION. 



QUESTIONS. , 

1. What is svbtradiml 2. What is the greater number 
called ? 3. ■ » the less number ? 4. What is the result 
or answer called ? 5. What is the sign of subtraction ? 
6. What is the rule V 7. What is understood by 6orr<nving 
ten ? 8. Of what is subtraction the reverse 1 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1 . How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, winch gained our Independence ? 

2. Supposing a man to have been bom in the year 1773^ 
how old was he in 1827? 

3. Supposing a man to have been 80 years old in the year 
1826, in what year was he born ? 

4. There are two numbers, whose difference is 8764 ; 160 
greater number is 15667 ; I demand the less t 
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5. What number is that which, taken from 3794, leaves 
865? 

6. What number is that to which if you add 789, it will 
become 6350 •> 

7. In New York, by the census of 1820, there were 
123,706 inhabitants, in Boston, 49,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? % 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ant. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? • 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind; the 
top part, which fell, was 49 feet long; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money ; how much money did he 
receive ? Ana. 80 dollars. 

19. A boy bought a sled for 28 cents, and gave H.cents 

C 
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to have it repaired ; be sold it for 40 cents ; did he gain or 
lose by the bargain ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
■same place Tuesday morning, and follows on at the rate of 
70 miles a- day j how far are they apart Tuesday night ? 

Ans. 10 miles. 

22. A man,,owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? i Ans. 82 dollars. 

23. A "man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? C The second paid 80. 

Ans. < The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars; 
how many had he left ? Ans. 9991 



MULTIPLICATION' 

OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 5 cents, how many cents 

must I give for 2 oranges ? how many cents for 3 

oranges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cents 
must I give for 2 bushels ? for 3 bushels ? 
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3. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days ? ■ in 7 

days ? $ 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the Beggar receive ? 

When questions occur, (as in the 1 above examples,) where 
die same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Multi- 
plication, in which the number to be repeated is called the 
multiplicand) and the number which shows how many times 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spoken of collectively) 
are called the factors, (producers,) and the answer is called 
the product 

1 1 . There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

In the first row, 27 trees. evident that toe whole 

second .... 27 number of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 fioe 27's added together. 

fifth .... 27 In adding, we find 

r ,. , . , ,~ A that 7 taken five times 

In the whole orchard, 135 trees. tmoimtg to 35 We wrfte 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain we need 
write the number 27 but once, and then, setting the multi- 
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- plier under it, we may say, 5 times 7 are 35, writing down 

the 5, and reserving the 3 (tens) as in addition. Again, 5 

times ? (tens) are 

Multiplicand, 27 trees in each row. 10,. (tens,) and 3, 

Multiplier, 5 rows. '(tens,) which we 

T* » TZZ a reserved, make 13. 

Product, 137 trees, Ans. (tens?) „ bdbre# 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

# m * * ^ slight inspection of the figure will 
. show, that the number of spots may be 

# # # # found either by taking 4 three times, (3 

# m m m ti mes 4 are 12,) or by taking 3 four times, 
w w m m ^ 4 tim#s 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either pf the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note. 4 and 3 are the factors, 

Multiplier, 3 rows, which produce the product 12, 

Product, 12 Ans. 

Hence, — Multiplication is a short way of performing many 
additions; in other words, — It is the method of repeating any 
number any given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. -Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress ean be made in this rule, the 
following table must be committed perfectly to memory. 
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MULTIPLICATION TABLE. 



2 times are 

2X 1= 2 

2X 2= 4 
2X3=6 
2X 4= 8 
2X 5 = 10 
2X 6 = 12 
2X 7=14 
2X 8=16 
2X 9 = 18 
2 X 10 = 20 
2 X 11=22 
2 X 12 = 24 



4X10 
4XH 
4X 12 



= 40 

= 44 
= 48 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
»X 
3X 
3X 
3X10 

3X 11 
3X 12 



0: 

1: 

2 

3 

4 

5 

6 

7: 

8: 

9: 





3 

6 

: 9 

:12 

15 

18 

21 

24 

27 

30 

33 

36 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 




1 
2 
3 
4 
5 
6 
7 
8 
9 



xio 
xn 

X12 



= 
= 5 
= 10 
= 15 
= 20 
= 25 
= 30 
= 35 
= 40 
= 45 
= 50 
«z55 
= 60 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 




1 
2 
3 
4 
5 
6 
7 
8 
9 




4 
8 
12 
16 
20 
24 
28 
32 
36 



6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X10 

6X11 
6X 12 




1 
2 
3 

4: 
5 
6 
7 

8: 
9: 



: 
: 6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7X 
7X 
7X 
7X 
7X 
7X 
7X 




1 
2 
3 
4 
5 
6 




7 
14 
21 
28 
35 
42 



7x 7= 49 

7x 8= 56 

7x 9= 63 

7X10= 70 

7X11= 77 

7 X 12 = 84 



8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 



= 

1 = 

2 = 

3 = 

4f= 
5 = 
6J= 

7 = 

8 = 

9 = 



8X10 = 

8X 11 = 
8X12 = 



9 

9 

• 

9 
9 
9 
9 



X 

X 

X 

X 

X 

X 
9X 
9X 
9X 
9X 
9X10 

9XH 
9X12 




1 
2 
3 

.4 
5 
6 

7 
8 
9 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 




9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 



10 X 

10 X 1 

10 X 2 

10 X 3 




10 
20 

30 1 



ox 

ox 

ox 

ox 

ox 

ox 

oxio 

oxii 

0X12 



4 
5 
6 
7 
8 
9 



40 

50 

60 

70 

80 

"90 

100 

110 

120 



X = 



X 
X 
X 
X 
X 
X 
X 



1 

2 
3 
4 
5 
6 
7 



X 8 
X 9 

xio 
xn 

X 12 





11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
2>X 10 

2XH 
2X 12 




1 
2 
3 
4 
5 
6 
7 
8 
9 





12 

24 

36 

48 

60 

72 

• 84 

96 

108 

120 

132 

144 
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9X2 = how many ? 4X3X2 = 24. 

4 X 6 = how many? 3 X 2 X 5 = howmany? 
8x9 = how many? 7x1X2 = bow many > 
3 X 7 = how many ? 8x3x2 = how many ? 

5 X 5 = how many? 3X2X4 X 5 = howmaay? 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel > An$. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cost? Ans. 2184 dollars. 

15. now many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The plroduct of 12, with each of the signifi- 

253 cant figures or digits, having been commit' 

12 ted to memory from the multiplication table, 

A on^A ** * s J us * *• eas y to mu ltipty by 12 as by a 

MS. 6VM> sing j e figure# Thu8j M tiBaes g are ^ &c 

16. What will 476 barrels of fish cost at 11 dollars a bar 
rel ? Ans. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to r 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12", we multiply by each figure 
in the multiplier separately. Thus : 

OPERATION. The multipli- 

246 dollars , the price of 1 acre. er consists of 3 

33 number of acres. tens an( j 3 unfo. 

738 dollars, the price of 3 acres. ? irs \ ™ML?lj- 

738 dollars, the price of 30 acres. ,n « ty.the 3 
' r J units gives us 

Ans. 8118 dollars, the price of 33 acres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten's place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by wnich their value is increased ten- 
fold, which is as it should be, because the price of 30 acres 
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is evidently ten times as much as the price of 3 acres, that 
is, 7380 dollars; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing 

RULE. 

, I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c, 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. > 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the units, then by 
the tens, &c, remembering always to* place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how manv 
dollars will they all receive ? An$. 1403058 dollars. 

22. There are 24 hours in a day; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate r 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Am. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. The whole cost was 2] 84 dollars. 

24. Multiply 37864 by 235. Product, 8898040. 

25. 29831... 952 88399112. 

26. ............ 93956 «. 8704. ........... 817793024. 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite number. 

IT 11. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
number. Thus, 15, which arises from the multiplication of 
5 and 3, (5 x 3 = 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component parts, or factors of that number. \ So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may be 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, and 4(2x3x4 = 24.) 

1. What will 15 yardp of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5j X 4 = 20 dollars ; and because If 

5 yards contain 3 times 5 yards, so the cost of 15 yard; 
— will evidently be 3 times the cost of 5 yards, that is 
2 ^ 20 dollars X 3 = 60 dollars. Ans. 60 dollars 

lo 

Wherefore, If the multiplier be a composite number, we may. 
if we please, multiply the multiplicand first by one of the com* 
ponent parts, that product by the other, and so on, if the com- 
ponent parts be more than two ; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 



Ans. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
how much will they all receive ? 

8 x 7 X 2 = 111. Am* 38304 dollars, 



* I a, IS. CONTRACTIONS Uf MULTI??,KUTION. 99 

4. Multiply 367 by 48. Product, 17610. 

5 853 ... 5$. ........... 47768. 

«. 1086 ... 72. ..... • 78192. 

II. When the multiplier is 10, 100, 1000, $c. 

IT 1ft. It wilt be recollected. (IT 3. ) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multiply any number by 10, > 
is only necessary to write a cipher on the right hand of u. 
Thus, 10 times 25 are 250 ; for the 5, which was units before 
is now made tens, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, && 
Hence, 
. ^ When the multiplier is 10, 100, 1009", or 1 with any number 
' ] of ciphers annexed, annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multi* 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

95 ... 1000, 95000. 

EXAMPLES FOR PRACTICE. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
5 1. 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are ciphers on the right hand of the multiply* 
candy multiplier, either or both, we may, at first, neglee* 
these ciphers, multiplying by die significant figures only 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

operation. ^ ne c ip ners in the multiplicand 

460 * and multiplier, counted together, 

1300 are three. Disregarding these, we 

write the significant figures of the 

138 multiplier under the significant fig- 

46 ures of the multiplicand, and multi- 

a „ Koannn a h ply; after which we annex three 

Ans. 598000 dollars. r .V . . ., . , , . , r , u 

ciphers to the right hand of the 

product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spf&ning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles #ach ; what was the whole number of 
spindles ? 

3. Multiply 357 hy 6300. 

4 8600.... 17. 

5 9340 .... 460. 

6 5200 .... 410. 

7 378.... 204. 

OPERATION. 
378 

204 

J512 ^ n *h e operation it will be seen, that mult" 

000 plyfog D y ciphers produces nothing. There- 

756 fore > 

77112 

III. When there are ciphers between the significant figures 
of the multiplier) we may omit the ciphers, multiplying by 
the significant figures only, placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

8. Multiply 154326 by 3007. 
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OPERATION. 

154326 
3007 



1080282 
462978 



Product, 464058282 



9. Multiply 543 by 206. 

10 * 1620 ... 2103. 

11 ..36243 ... 32004. 



SUPPLEMENT 

TO MULTIPLICATION. 

QUESTIONS. . 

1., What is multiplication ? 2. What is the number to be 

multiplied called ? 3. to multiply by called ? 4. What 

is the result or answer called? 5. Taken collectively, what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication i 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number ? 12. What is to be under- 
stood by the component parts, or factors, of any number ? 
13. How may you proceed when the multiplier is a compo- 
site number? 14. Ta multiply by 10, 100, 1000, &c, what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers be- 
tween the significant figures of the multiplier, how are they 
to be treated ? 

EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
man received 46 dollars ; what was the sum o{ money 
taken? 
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2. Supposing the number of houses in a certain town to 
be 145, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Ans. 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men wilj it take to do it in one day ? 

4. Two men depart from the same place, and travel in 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day ; how far apart will they be at the end 
of 6 days ? Ans. 348 miles. 

5. What number is that, the factors of which are 4, t, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take ofte man to do the same ? 

7. What sum of m#ney must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

id. tf e carriage wheel turn round 346 times in running 
1 mile, how many times will it 'turn round in the distance 
from New York to Philadelphia, it being 95 miles* 

Am. 32870. 

11. In one minute are 60 seconds; how many seconds in 
4 minutes ? in 5 minutes ? in 20 minutes ? ■ - 

m 40 minutes ? 

12. in, one hour are 60 minutes; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In oae dollar are 6. shillings; how many shillings in 

3 dollars ? in SO0 dollars ? in 467 dollars ? 

14* Two men, A and B, start from the same place at the 
same time, and travel the same way; A travels 52 miles a 
(Jay, and B 44 miles a day; how far apart will vhey be at 
the end of 10 days? 

15. If the interest of 100 cents, for one year, be 6 cents, 
how many cents will be the interest for 2 years ? — for 

4 years ? for 10 years ? for 35 years ? fo^.84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 

whst is the interest for 2 dollars the same time ? 7 6 

dollars r 7 dollars? 8 dollars? 95 dollars? 
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17. A farmer sold 468 pounds of pork, at 6 cents a pound, 
and 48 pounds of cheese, at 7 cents a pqpnd ; how many 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The. component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs- 
heads? . 



Division 

OF SIMPLE NUMBERS. 

IT 14. 1. James divided 12 apples among 4 boys; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
. eceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 30 dollars! 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings; how many shil- 
lings is that for one day ? 

8. How many quarts in 4 pints? in 6 pints? 

— — in 10 pints ? • 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there ? 

Remark. When any one thing is divided into two equal 
parts, one of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into four equal 
parts, one part is called a quarter or a fourth; if nto five, 
one part i& called a fifthj and so on. 

D 
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12. A boy had two apples, and gave one half an apple to 
each of his com minions ; now many were his companions ? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? k 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then, all 63 dbllars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? ' 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought ; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 

First orange, 3 cents. We see in this example, that 

— - we may take 3 from 12 foui 

, . *: times, after which there is no re 

Second orange^ cents. ma i nder; consequently, sttbtrac 

q tion alone is sufficient for the ope- 

Third orange, 3 cents. ration 5 but we mav com « to the 
— same result by a process, in most 

3 cases much shorter, called Di- 

Fourlh orange, 3 cents. vision* 



tf 15. ltk plain, that the cost of one orange, (3 cents,) . 
multiplied by the number of oranges, (4,) is equal to th# 
cost of all the oranges, (12 cents;) 12 is, therefore, a pro*' 
duct, and 3 one of its factors; and to find how many times 
3 is contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4X3= 12;) consequently, 3 is contained in 
12 4 times. * Aiis. 4 oranges* 

22. A man would divide 12 oranges equally among 3 chil- 
dren ; how many orange* would each child have ? 

Here the object is to divide the 12 oranges into 3 equal 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece* 

X As, therefore, multiplication is a short way of performing 
many additions of the same number ; so, division is a short 
way of performing many subtractions of the same number ; 
and may be defined, The method of finding how many times 
one number is contained in another, and also of dividing a num- 
ber into any number of equal parts. Pin all cases, the process 
r>f division consists in finding one of the factors of a given 
product, when the other factor is known. 

The number given to be divided i% called the dividend,! / 
and answers to the product in multiplication. The* number 
given to divide by is called the divisor, find answers to one of 
the factors in multiplication. The result, or answer sought, 
is called the quotient, (from the Latin word quoties, how 
many ?) and Answers to the other factor. 

Sign. The sign for division is a short horizontal line be- *1 
tween two dots, -h. It shows that the number before it is * 
to be divided by the number after it. Thus 27 -j- 9 = 3 is 
read, 27 divided by 9 is equalto 3; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dots, the dividend is often written over the line, and die di- 
visor under it, to express division; thus, ^- = 3, read as- 
before. 
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* = 






= i* 

2* 

3 

4 

5 

6 

7 

8 

9 



f = 1 


*=1 


i = r 


f =1 


«=2 


J =2 


J^=2 


J£ = 2 


t=3 


-^^=3 


J^ = 3 


-tf = 3 


-# = 4 


J,a = 4 


^ = 4 


¥ = 4 


-^ = 5 


^ = 5 


J^=5 


^ = 5 


-^ = 6 


^ = 6 


^ = 6 


^ = 6 


^ = 7 


2f-=7 


¥ = 7 


V = t 


^■ = 8 


•^ = 8 


*? = 8 


^ = 8 


^ = 9 


^ = 9 


¥ = 9 


J£=9 



f =1 

4^ = 2 
^ = 4 

V=7 
^ = 9 



• The reading used by the pupil in committing the table may be, 2 by 2 is 1 
4 by 2 i» 2, &c. 3 or, 2 in 2 one tune, 2 in 4 two times, &c 
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¥= 





Division 


TABLE-C 


ONTINUEI 


1 


t=i 


»=H 


«=!• 


2 


■tf.= 2 


f» = 2 


«=2 


3 


^=3 


f»=3 


«=3 


4 


^=4 


t* = 4 


«=4 


5 


^=5 


4»=& 


44=5 


6 


V-=6 


f* = 6 


4f = 6 


7 


¥=7 


H=7 


H=7 


8 


^=8 


« = 8 


44=8 


9 


¥=9 


f»=9 


44 = 9 



if 

ft 
« 



1 

2 
3 
4 

5 
6 

7 
8 
9 



28 
42 
64 
32 
33 



7, or ^9. 
6, or *£ 
9, or^ 

8 > or ¥ 
ll,orff 



how many ? 49 
howjaany? *32 
how many? 99 
how many ? 84 
how many? 108 



7, or i^ : 
4, or *£ 

11, or ff 

12, ©r H . 
12,orJ££ 



how many ? 
: how many? 
: how many? 
: how many? 
: how many? 



If 16. 23. How many yards of cloth, at 4 dollars a yard, 
can he bought for 856 dollars ? 

Here the number to be divided is 856, which therefore 
,'s the dividend; 4 is the number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained in so large a number as 856. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 — 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
2*0 4-1° + 4 = 214 for the quotient, or the number ot 
times 4 is contained in 856. Ans. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 
write down the dividend with the divi- 
sor on the left, and draw a line between* 
them ; we also draw a line underneath. 
Th«n« beginning on the left hand. 



Dividend. 
Divisor,* ) 856 

Quotient, ~214 
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we seek how often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure ; finding it to he 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten'* 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Division. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do whecr 
the divisor does not exceed 12. 

RULE. . 

•f 

From the illustration of this example^ we derive this general 
rule for dividing, when the divisor does\ not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 

* all the figures in the dividend are divided. 

/ 1 Proof. We have seen, (1T15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor i& 
merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 
To prove division, we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the quo- 
tient, and, if the work is right, the result will be the same as 
the divisor. 
; To prove multiplication, we may divide the product by one 
factor, and, if the work be right, the quotient will be the other 
factor. 

EXAMPLES FOR PRACTICE. 

24. A man "would divide 13,462,725 dollars among 5 
men ; how many dollars would each receive ? 

D* 
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In thiZ example, as we cannot 
OPERATION. haVG 6 in ^ first figure, (1,) we 

TKm*»r 5 ^ 13 462725 take tW0 *&**> and 8a * 6 in 13 
Vimsor, 5 ) 13,462,72., ^ gQ g ^^ ^ there are 3 

Quotient, 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul- 

Quotient. tiply the quotient by the divisor, 

2,692,545 and,«as the product is the same as 

5 divisor, the dividend, we conclude that the 

work is right From a bare in- 

13,462,725 v'spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verse of multiplication n and that the two rales mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars ? at 5 dollars ? at 6 dollars ? at 

7? ' at 8? at 9? at 10? 

Note. Let the pupil be required to prove the foregoing^ 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

— — in 12 pints? in 20 pints? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints > 

28. Four quarts make a gallon ; how many gallons in 8 

qi tarts ? in 12 quarts ? in 20 quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts? — • 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys; how many apples 
would each boy receive ? 

Dividend. Here, dividing the 

Divisor, 5 ) 86 number of the apples 

s^ ,• * T^ •. n -j C 86 ^ °y tne number of 

Quotient, 17-1 Remainder. ^yi, fa we find> ^ 

each boy's share would be 17 apples ; but there is one apple 
left. 

IT 17- 6) 86 In order to divide all the apples equal- 

ly among the boys, it is plain, we must di- 

l?i vide this one remaining apple into 5 equal 
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parts, and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17£ apples. 

Ans. 17J apples each, 
IPQFhe 17, expressing whole apples, are called integers, (that 
is, whole numbers. )y^JThe -J (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fraction, ' 
'(that is, a broken number.) 

sj Fractions, as we here see, are written with two numbers, 
(\ one directly over the other, with, a short line between them, 
showing that the upper number is to be- divided by the 
lower. ^The upper number, or dividend, is, in fractions, call- 
ed the numerator, and the lower number, or divisor, is called 
the denominator, 

JVbte.l^VL number like 17£, composed of integers (17) 
and a fraction, (£,) is called a mixed number. 

„ "In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder, and is evidently a part of the 
dividend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
» imparts. If, now, we examine the fraction, we shall see, that 
' v it consists of the remainder (1) for its numerator, and the ' "' 
divisor (5) for its denominator. / / 

Therefore, if there be a remmnSer, set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J ; find it necessary to multiply 

5 our fraction by 5 ; but this is 

easily done, if we consider, that 
8 the fraction •£ expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 
£ is | = 1, that is, one whole apple, which we reserve to be 
added to the units, saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in a lottery * 
how many dollars did each receive ? 



/< 
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Dividend* Here; after carrying the division as 
Divisor, 8 ) 453 far as possible by whole numbers/ we 

• _ have a remainder of 5 dollars, which, 

Quotient, oof written as above directed, gives for the 
answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is £ of a dollar. Hence, £ 
expresses the quotient of 5 divided by 8. 

Proof. £ is 5 parts, and 8 times 5 is 40, that is, ^ = 5, 

56$ which, reserved and added to the product of 8 times 

8 6, makes 53, &cy /Hence, to multiply a fraction, 

-— - we may multiply 'the numerator, and divide the 

**** product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only, and to the product add the remain* 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 = 
448, and 448 + 5, the remainder, = 453, as before. 

31. There are 7 days in a week ; how many weeks in 
365 days ? Ans. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how mauy 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ?, 

33. Divide 640 dollars among 4 men. 

640 -f- 4, or ££* = 160 dollars, Ans. 

34. 678 -5- 6, or *£ft = how many ? Ans. 113. 

35. s q 6 *Q = how many ? 

36. 23j3A = how many? 

37. jm^jl^ how many? Ans. 384f . 

38. i^4 = how many? 

39. AnjajL — how many? 

40. 20 i ff i a = how many ? 

IT 10. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at length 
in the following manner : 



/ v 
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* \ We may write the divisor 
'^ and dividend as in short di- 



OPERATION. 
Divisor. Dividend. Quotient. 

21 ) 4370 ( 208^. vision, hut, instead of writing 

42 the quotient under the divi- 

— — dend, it will he found more 

170 convenient to set it to the 

1.68 rigfot hand. 

1 Remainder. Takin « ^e dividend by 

parte, we seek how often we 
can have 21 in 43 (hundreds ;) finding it to he 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundreds, it fol- 
lows, that the 2 must also he hundreds. This, however, 
we need not regard, for it is to be followed by tens and units, 
obtained from the tens and units of 4 the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of .the dividend; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170, We then seek how often 21 can be contained in 1?0, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^- dollars, 
for the answer. 

This manner of performing the operation is called Long 
Division. It consists in writing down the whole computation . 

From the above example, we derive the following 

"~~ RULE. 

* t. Place the divisor on the left of the dividend, separate- 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient 

II. Take as many figures, on the left of the dividend, as 
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contain the divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient. 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above,.and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if the number it makes up be less than the divisor, write, 
a cipher in the quotient, and bring down the next figure. 

Note 2. IF the product o* the divisor, by any quotient " 
figure, be greater than t*y} part of the dividend taken, it is an 
evidence that the quotient figure is too large, and must be 
-diminished. If the remainder at ; any time be greater than 
the divisor, or equal to it, the quotient figure is too small, and 
must be increased. « 

EXAMPLES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans. 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year ? 

-4ns*/ 24 dollars per week. 

3. What will be the quotient of 15»98, divided by 29 ? 

Ans. 5296£f. 

4. How many times is 63 contained in 30131 ? 

Ans. 478£$ times ; that is, 47g times, and £J of another 
time. * 

5. What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will, be the quotient of 974932, divided by 365 ? 

Ans. 2671 g^. 

8. Divide 3228242 dollars equally among 563 men ; how ' 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
^hat will be the magnitude of one of each of these equal * 

*ts? 



'4 
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Ans. The magnitude of one of the last of these equal parts 
will be 59gVV. 

10. How many times does 1030603615 contain 3215? 

Ans. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that per hour, there 
being 8766 hours in a year ? 

12. 1 2a fSg p- aA =how many ? 

13. ±*f g-££2A == how many? 

14. AS^^ajL = howmany? 



CONTRACTIONS IN DIVISION. 
I. When the divisor is a composite number. 

IT AO. 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 X 5 yards. If there had been but 5 yards, 

the cost of one yard would be ^ = 12 dollars ; but, as there 

are 3 times 5 yards, the cost of one yard will evidently be- 

-but one third part of 12 dollars ; that is, 4£ = 4 dollars. Ans. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient, arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 

24 = 6 X 4. 6 ) 264 24 )264 ( 1 1 days, Ans. 

11 days. 24 # 

3. Divide 576 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, &c. 

1T 21. 1. A prize of 2478 dollars is owned by 10 men, 
what is each man's share ? 
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Each man's share will be equal to the number of tens con- 
tained in the whole sum, and, if one of the figures be cut off 
v at the right hand, all the figures to the left may be consid* 
k ered so many tens; therefore, each man's share will be 

* 247^ dollars. 

i It is evident, also, that if 2 figures had been cut off from 

' the right, all the remaining figures would have been so ma- 

* ny hundreds; if 3 figures, so many thousands, &c«*^Ience 
we derive this general Rule for dividing by 10, 100, 1000, 
&c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient, and those to the right, 
the remainder. 

' 2. In one dollar are 100 cents ; how many dollars in 42400 

t cents ? Ans. 424 dollars. 

* 424100 Here the divisor is 100; we therefore cut off 2 

• figures on the right hand, and all the figures to the 

left (424) express the dollars. 
4 3. How many dollars in 34567 cents ? 

Ans.Mb^fc dollars 
4. How many dollars in 4567840 cents? 
• 5. How many dollars in 345600 ce*hts ? 

6. *How many dollars in 42604 cents ? Ans. 426^^. 

7. 1000 mills make one dollar ; how many dollars in 4000 
mills? in 25000 mills ? in 845000? 

8. How many dollars in 6487 mills? Ans. 6^^- dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 
mills ? in 400 mills ? in 20 mills ? in 468 

; mills? in 4784 mills? in 34640 mills ? 

III. When there are ciphers on the right hand of the divisor, 

IT 22. i. Divide 480 dollars among 40 men? 

In this example, our divisor, 

Alh\2ftn RATI ° N ( 40 >) is a composite number, 

4 ' U C_. (10X4=40;) we may, there 

12 dolls. Am. fore? divide by one component 

part, (10,) and that quotient by 
the other, (4 ;) but to divide by 10, we have seen, is but to, 
cut off the right hand figure, leaving the figures to the left 
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of the point *br the quotient, which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided m 
the same maimer ; if 4000, 3 figures, &c. Hence this gene- 
ral Rule ^jfWien there are ciphers at the right hand of the cft- 
vis&Ty cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor ; then annex the figures, cut off 
from the dividend, to the remainder. 

2. Divide 748346 by 8000. 

Dividend. 
Divisor, 8|000) 748(346. 

Quotient, 93. — 1346 Remainder. Am. 93f#$§. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|20367(11,5$$^ Quotient. 
42 

"~47 
42 

520367 Remainder. 

4. How many yards of cloth can be bought for 346500. 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by 900000. 

6. Divide 345006000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
60, 600, 70000, and 80. r 



STTFPLITMCBHT TO DIVISION. 

QUESTIONS. 

1. What is division ? 2. In what does the process of di- 
vision consist ? 3. Division is the reverse of what ? 4. What 
is the number to be divided called, and to what does it an- 
swer in multiplication ? 5. What is the number to divide 
by called, and to what does it answer, &c. ? 6. What is the 
•esult or amtoer called, &c. ? 7. What is the sign of divi- 
sion, and what does it show ? 8. What is the other way of 
expressing dir 4on? 9. What is short division, and how is 
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it performed? 10. How is division proved? 11, How is 
multiplication proved? 12. What are integers, or whole 
numbers ? 13. What are fractions, or broken numbers ? 
14. What is a mixed number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions written! 17. What is 

the upper number called? 18. the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is long division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c, how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
Dasket ? 

4. What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
milesj at what rate, per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ans. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ans. 11. 

8. The divisor is 18, and the dividend 144; what is the 
quotient ? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 miles ? 






IT 22-. SUPPLEMENT TO DIVISION. 51 

12. A man sold 35 cows for 560 dollars; how much was 
Jiat for each cow ? 

13. A man, selling his cows for 16 dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 4S750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A mau has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds, each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 

persons in each house ; how many houses are there ? in 

each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days ? 

in 5 days ? ■ in 20 days ? in 40 days ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Am. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

2 4. Sixty minutes make one hour; how many hours in 

1440 minutes? in 10080 minutes? in 40320 

. minutes ? in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours? in 672 hours? in 8766 hours? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

26. A bushel of grain is 32 quarts ; how many quarts must 
I dip rut of a chest of grain to make one half (£) of a 

bushel ? for one fourth ( £) of a bushel ? - for one 

eighth (i) of a bushel ? Am. to the last } 4 quarts. 
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29. How many is £ of 20? £ of 48 ? £ of 

247 ? £ of 345678 ? £ of 204030648 ? 

.An*, to the last, 102015324. 

30. How many walnuts are one third part (£) of 3 wal- 
nuts? J of 6 walnuts? £ofl2? £of30? 

£ of 45 ? £ of 300 ? £ of 478 ? £ 

of 3456320 ? Ans. to the last, 1 152106$. 

31. Whatis£of4? Jof20? £of320? £ ' 

of 7843 ? Ans. to the last, 1960|. 



JMXSOEXiXiAmSOtrS qtjestxohs, 

Involving the Principles of the preceding Rules, 

Note. The preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, are called the Fun- 
damental Rules of Arithmetic, because they are the foun- 
dation of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse for 
' 142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 xi oil are, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend ? 

IT 23. When the minuend and the subtrahend are given, 
how do vou find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the swn of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two -numbers, and their 
difference given, how do you find the less number ? 

When you have .the less of two numbers, and their differ* 
vice given, how do you find the greater number ? 
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5. The sum of two numbers is 48, and one of the numbers 
is 19; what is the other? ^ 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number ? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 # pieces of cloth, at 44 dollars a piece; 
* 974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 

at 6 dollars a piece ; what is the amount? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel? 

IT 24. When the price of one pound, one bushel, &c. of 
iny commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity ? \i 
the price of the 1 pound, &c. be in cents, in what will the 

ivhole cost be ? If in dollars, what ? if in shillings ? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c, how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. What is the product of 754 and 25 ? 
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15. What number, multiplied by 25, will produce 18850? 

16. What number, multiplied by 754, will produce 18850 ? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? — — how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Ans. to the last, 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ans* 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Ans. 27 

20. A chess board has 8 rows of 8 squares each ; how- 
many squares on the board ? 



IF 25. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note, A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 3=15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equa. 
and parallel, is called a parallelogram or oblong. 

22. There is an oblong field, 40 rods long, and 24 rods 
wide ; how many square rods does it contain ? 

23. How many square inches in a board 12 inches long > 
and 12 inches broad? Ans* 144* 
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If Hh+ SUPPLEMENT TO DIVISION. M 

24. How many square feet in a board 14 feet long and 2 
feet wide ? 

25. A certain townfehip is six miles square ; how many 
square miles does it contain ? Ans. 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many aores did he buy ? and what did it cost him per acre ? 

27. A boy bought a sled for -66 cents, and sold it again for 
S quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold foi 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks , 
in each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house .accommo- 
date? Ans. 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and S^yards wide ; how 
many yar^s of carpeting, a yard wide, will be sufficient to cover 
ihe floors, if the nearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet ; what 
is its breadth r 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4-J-5-(-6- r -l+8 = how many ? 

35. 4-f.3-j-io_2 — 4+6 — 7 = how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
J of thirty ? How many are § (two thirds) of 30 ? 

37. How many are one third (£) of 3? of 6? 

of 9 ? of 282 ? of 45674312 ? 

38. How many are two thirds (f ) of 3 ? of 6 ? 

of 9 ? of 282 ? of 45674312 ? 



39. How many are £ of 40 ? % of 40 ? £ of 

€0? fof60? £of80? r-ofl24? of 

-246876 ? £ of 246876 ? 

40. How many is-f of 80 > £ of 80 ? f of 1 00 ? 

41. An inch is one twelfth part (-j^) of a foot; how many 
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feet in 12 inches ? in 24 inches ? in 36 inches > 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? — 3 pounds ? — — 5 pounds ? 

100 pounds ? 

43. When oranges are worth 4 cents apiece, how many - 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the last, 40£ "0 it*ars. 

45. How much can a man earn in 20 weeks, at 60 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

• Ans. 60 years. 

47. There is a field 20 rods long, and 8 rods vide ; how 
many square rods does it contain ? Ans. 160 rod*. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods? 

50. What is the width of a piece of laud, 25 rods long, 
and containing 400 square rods ? 



COMPOUND JtVmBBRS. 

IT 26. A number expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound num- 
ber ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shilling's and 6 pence, are compound numbers. 

Note. Different kinds, or names, are usually called dif 
brent denominations. 
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FEDERAL MONEY. 



f ^Federal money is the coin of the United States. The 
kinds, or denomination^ are eagles, dollars, dimes, cents, 
and mills. 

10 mills - -■ - are equal to - 1 cent 

10 cenft, (=100 mills,) - i - - = 1 dime. 

10 dimes, ( = 100 cents == 1000 mills,) - =1 dollar. 

10 dollars, (== 100 dimes =1000cents =10000 mills )= 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a. 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
higher, and partly in the lowest denomination. Thus : 

34 6 52 may be read, 34652 mills ; or 3465 cents and 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes ten* 
of cents, whijh is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrixA 
is placed between the dollars and cents, showing that all tne 
figures at the left hand express dollars, while the two .first 
figures at fae right hand express cents, and the third, mills. 
Thus, the above example is written $ 34'652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, tb.e cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at the right hand of the 
point, and if the number of cents be less than ten, requiring 
but one figure to express them, the ten y s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2 C 06. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

■ ' ' •— ■^^™" ' U ■■■■ ' ' ■ ' ' -^— m I n i ■ I I i 

* The eagle is a gold coin, the dollar and dime are rifoer coins, tlie cent is a 
copper coin. The mill is only imaginary, there being no coin of that denomina- 
tion. There are half eagles, half dollars, half dimes, and half cents, real coins. 

i The character used for the separatrir, in the " Scholars' Arithmetic," was 
tne comma ; the comma inverted is here adopted, to distinguish it from the com 
naa used in punctuation. 
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one place, therefore, is appropriated to milla, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2*007. Six 
cents are written '06, and seven mills are written 4 007. 

Note. Sometimes 5 mills = £ a cent is expressea frac- 
tionally: thus, *125 (twelve cents and five mills) is ex- 
pressed 12|, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 
4 dollars and 5 cents, ----- 4*05 

75 cents, --------- <75 

24 dollars, -------- 24* 

9 cents, --------- 4 09 

4 mills, *004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; .100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; £cent, or 5 mills ; 1 cent and 1 mill , 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and* one cent ; three cents ; five cents , 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT 27. How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ?* 

in 563 cents ? in 1 cent and 2 mills ? in 4 



cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dolfurs ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 ceuts ? in 600 cents'? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills? How many dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

This changing one kind of money y fyc. into another kind } with" 
out altering the value, is called Reduction. 

v / 
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As there are* 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying tftem by 10, that 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figures , (IT 21 ;) and to change cents to dollars, cut off the 
two right hand figures, when all the figures to the left will be 
dollars, and the figures to the right, cents and mills. 

Reduce 34 dollars to c«»nts. Ans. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 
Reduce $748*143 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Am. $ 748443. 

Reduce 3467489 mills to dollars. Ans. 3467*489, 

Reduce 48742 cents to dollars. Ans. $487*42. 

Reduce 1234678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $4867*467 to mills. 

Reduce 984 mills to dollars. Ans. $ '984 

Reduce 7 mills to dollars. Ans. $ '007 

Reduce $ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617J- cents to dollars. Ans. $96<17£. 

Reduce 2064£ cents, 503 cents, 106 cents, 921J cents> 
500 cents, 726 J cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

-, - IT 28. From what has been said, it is plain, that we may 
' readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
set down the sums, taking care to write dollars under dollars, 
cents under cents, and mills under mills, in such order, that the 
separating points of the several numbers shall fall directly under 
each other, and add them up as simple nmnbers, placing the 
separatrix in the amount directly under the other points. 
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What is the amount of $ 487 c 643 > $ 132*007, $ 4*04, 
and $264402? Am. $887*7*2. 

OPERATION. OPERATION. 

487643 mills. or, $ 487*643 

132007 mills. $ 132*007 

4040 mills. $ 4*04 

264102 mills. $264*102 

-r -t — i - i i j ii i 

Amount, 887792 mills, = $ 887*792. $ 887*792 Amount. 
EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12£ cents, and 2 oranges 
for 6 cents; what was the whole amount? Am, $ 10*155 

2. A man is indebted to A, $ 237*62 ; to B, $ 350 ; to G, 
$86*12£; toD, $9*62£; and to E, $0*834; what is the 
amount of his debts ? Am. $ 684*204. 

3. A man has three notes specifying the following sums, 
viz. three hundred dollars, €fty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Am. $359*68. 

4. What is- the amount of $56*18, $7*37£, $280, 
$ 0*287, $ 17, and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85, 
and a cow for $ 17*25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37£ cents, a pound of salt petre for 24* cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62£ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12£ cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. • OPERATION. 

4750 mills. or, $ 4*75 

2125 mills. $2*125 

2625 mills z=z $ 2*625 Am. $ 2*625 Ant. 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain ? Ans. $ 3 ( 375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2*25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16*50 ; what must lie have for it ? Ans. $ 159*50. 

11. A man sold a farm for $5400, which was $ 725*37£ 
more than he gave for it; what did he give for the farm ? 

12. A man, having. $.500, lost 83 cents; how much had 
he left? < 

13. A man's income is $ 1200 a year, and he spends 
$ 800*35 ; how much does he Jay up ? 

14. Subtract half a cent from seven dollars. 

• 15. How much must you add to $ 16*82 to make $25 ? 

16. How much must you subtract from $ 250, to leave 
$ 87*14 ? 

17. A man bought a barrel of flour for $ 6*25, 7 pounds 
of coffee for $ 1*41 ; he paid a ten dollar bill ; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT 29. 1. What will 3 yards of cloth cost, at $4'62£ a 
yard? 

OPERATION $4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

' now be reduced to dollars by 

$ 13 875, the answer. placing a point between the third 

and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 pounds of butter 
cost ? 

F 
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OPERATION. As the product of 

123, the number of pounds. any * wo numbers 

* 16 cents, the price per pound. ™ n be the same, 

• whichever of them 

738 be made the multi- 

123 plier, therefore the 

$ loathe answer. ? uantit y> b f g *•* 

^ ' larger number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 

is $ 19 '68. 

RULE. 

From the foregoing examples it appears, that the multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers./ J7*he product will be the answer in 
the lowest denomination contained in the given sum, which may . 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0'88£ per 
bushel? Ans. $221 '25. 

4. What is the value of 87 barrels of flour, at $ 6'37i a 
barrel ? 

5. What will be the cost of a hogshead of molasses, .con- 
taining 63 gallons, at 28jJ cents a gallon ? Ans. $ 17*955. 

6. If a man spend 12£ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years? Ans. It will amount to $228'12£ in 5 years. 

7. If it cost $ 36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. $ 1212. 

Note. As 25 cents is just £ of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, « 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (£) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there are yards, that is, ±^a = $ 2424. 
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/ When one quantity is contained in another exactly 2, 3, 4, 
6, &c. times, it is called an aliquot or even part of that quanti- 
ty ; thus, 25 cents is an aliquot peart of a dollar y because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six penc^iust make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABLE. > ' \ From the illustration of the last 

cts. j ?7 example, it appears, that, when the 

50 = i°/ a dollar. price per yard, pound, &c. is one of 
33 i = i°/ a dollar. these aliquot parts of a dollar, the 
25 = Jo/c dollar. cost may be found, by dividing the 
20 =z$ofa dollar. £M>en number of yards, pounds, &c. 
12A = I of a dollar. \7 *■* number which it takes of 

J[ \ f j Uar "* e P nee *° ma k e 1 dollar. If the 

* *» / ° • price be 50 cents, we divide by 2 ; 

5 = Jo of a dollar. {f 25 cts by 4 . if 12 ^ cts by 8> &c 

This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. -* ll 
. 11. What is the value of 14756 yards of cotton cloth, at 
12£ cents, or £ of a dollar, per yard ? 

By practice. By multiplication. 
8)14756 14756 
'125 



Ans. $1844'50 



73780 
29512 
14756 



-$1844*500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ '50, = J 
dollar, per pound ? Ans. $ 9372'50 

13. What is the value of 9366 bushels of potatoes, at 33£ 
cents, or £ of a dollar, per bushel ? Sjytfi. = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at 
$ *06£, = -j^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = ^ of a dollar, 
apiece? ' Ans. $243*50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = •£ of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12£ cents 
per pound ?^ Ans. $ 33, 

18. WhiTcost'3740 yards of cloth, at $ 1*25 per yard ? 
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4) $ 3740 = cost at $ V per yard. 
935 = cost at $ '25 per yard. 

Ans. $ 4675 = cost at $ 1 ( 25 per yard. 

19. What k the cost of 8460 hats, at $1'12£ apiece? 

— at $ V5v apiece ? at $ 3*20 apiece ? a 

$ 4'06± apiece ? 

Ans. $9517*50. $12690. $27072. $34368*75. 

1T 30. To find the value, of articles sold by the 100, or 1000, 

1. What is the value of 865 feet of timber, at $ 5 per 
hundred ? 

_ M ' Were the price $5 

OPERATION. per f00ty h ^^ & e 

°°* value would be 865 X 

I $5= $4325; but the 

$ 4325 = value at $ 5 per foot, price is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value; but to divide by 100 is but to cutoff the two 
right hand figures, or, in federal money, to remove the separa- 
trix two figures to the left. Ans.$4&25. 

It is evident, that, were the price so much per thousand, 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000,- 
cut off the three right hand figures. 

EXAMPLES FOR PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 
1000 ? .Ans. 59 dollars and 50 cents. 

OPERATION. 

• 4250 

$ 14 In this example, because tne price is at 

"rrrrr so much per 1000 feet, we* divide by 1000 

4250 or cut °^'* rec figure* 



$59*500 
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3. What will 3460 feet of timber come to, at $ 4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12*25 per 
1000 ? Ans. 58*187. 

What will 38600 bricks cost, at $ 4'75 per 1000 ? 
hat will 46590 feet of boards cost, at $ 10 4 625 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 

— ^ — ^ m ■ ■ m ■ ■■■■■■ ■■ » — ^m 

DIVISION OF FEDERAL MONEY. 

IT 31. 1 . If 3 yards of cloth cost $ 5'25,»what is that a yard ? 

OPERATION. .**' 2 , 5 . » , 5 f cento, 

3)5<25 which divided by 3, the 

quotient is 175 cents, 

Answer j 175 cents, = $ 1*75. which, reduced to dollars, 

is $ 1*75, the answer. 

2. Bought 4 bushels of corn for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce thfc 
$ 3 to cents, by annexing two ciphers, thus : 

OPERATION. 300 cents divided by 4, the quotient 

4)3^00 j s 75 cen tg ? the price of each bush, of 

Ans. '75 cents. c °rn. 

3. Bought 18 gallons of brandy, for $42'75 ; what did it 
cost a gallon ? 

OPERATION. 

18)42*75(2375 »w7&, = $2*375, the answer. 
36 



67 $ 42'75 is 4275 cents. After bringing 

54 down the last figure in the dividend, and 

- dividing, there is a remainder of 9 cents, 

r^J? which, by annexing a cipher, is reduced 

to mills, (90,) in which the divisor is con- 
90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re- 

duced $ 42 c 75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which 
divided by 18, would have given tbi* same result, 2375 mills 
Which,. reduced to dollars, is $2*375, the answer. 
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4. Divide $ 59*387 by 8. 

OPERATION. 

8)59*387 

Quotient, 7*423§, that is, 7 dollars, 42 cents, 3 mills, and { 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fracflfcal 
part of another mill. For all purposes of business,«*t wurbe 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to he disregarded. 
Sometimes the sign of addition (+) is annexed, to show that 
there is a remainder, thus, $ 7*423 +. 

RULE. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient will be the answer in the lowest denomina- 
tion in the given sum, which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

EXAMPLES FOR PRACTICE, 

5. If I pay $ 468*75 for 750 pounds of wool, what is the 
value of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62£. 

6. If a piece of cloth, measuring 125 yards, cost $ 181*25, 
what is that a yard ? Ans. $ 1*45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans. $ 3*57. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? ^ = how much ? 

Ans. $0*ill£; or, $0*111+. 

11. Divide $ 12 into 200 equal parts ; how much is one 
of the parts ? ^fa = how much ? Ans. $ 0*006* 

12. Divide $ 30 by 750. ^ = how much ? 

13. Divide $ 60 by 1200. yf^ = how much ? 

14. Divide $215 into 86 equal parts; how much will 
one ot the parts be ? Itf- = how much r 
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.15. Divide $176 equally among 250 men; how much 
'will each man receive ? ££§ ~ h° w m uch ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

1. What is understood by simple numbers? 2. 
by compound numbers? 3. by different denomina- 
tions ? 4. What is federal money ? 5. What are the de- 
nominations used in federal money ? 6. How are dollar* 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond ? 9* How are mills reduced to dollars ? 10. 
- — to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. ■ 
subtraction ? 17. ■ multiplication ? 18. divi- 

sion ? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In case dollars only are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a dollar 1 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 

the 100 or 1000? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16£ cents a pound ; what would that be a firkin, and 
how much for the whole ? Ans. $ 159*39 for the whole, 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4£ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; in what 
did the whole amount ? Ans. $ 35 ( 47. 

3. A farmer bought 25 pounds of clover seed at' 11 cents 
a pound, 3 pecks of herds grass seed for $ £'25, a barrel of 
flour for $6'50, 13 pounds of sugar at 12£ cent? a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
84- cents a pound, and 5 barrels, of cidei at t^5& barrel. 
The balance between the articles bought and v YM is 1 cent ; 
!s it /or, or against the farmer ? 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39816*74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

• 5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Am. 348 pounds. 

6. At 12 J cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

.7. If 650 men receive $ 86*75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6£ cents a 
pound, and took his pay in oats, at $ 0'50 a bushel ; how- 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4*66 a yard, must be 
given for 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $3*75 a yard; the second, 21 yards, 
at $ 4'50 a yard ; and the third, 35 yards, at $ 5'12£ a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bills of parcels. 

Boston, January 6, 1827. 

Mr. Abel Atlas 

Bought ofBenj. Burdett 

12^ yards figured Satin, at $ 2^50 a yard, $31'25 

8 ....... sprigged Tabby,... 1<25 10*00 

* 

Heceived payment, $41 '25 

Benj. Burdett. 



Salem, June 4, 1827. 

Mr. James PayweU 

Bought of Simeon Thrifty 

3 hogsheads new Rum, 118 gal. each, at $0'31 a gal. 

2 pipes French Brandy, 126 and 132 gal. .. 1 '12^- 

1 hogshead brown Sugar, 9f cwt. .. 10*34 .. cwt. 

3 casks of Rice, 2 cwt. 1 qr. 17 lb. each, .. '05 .. lb. 

5 bags Coffee, 75 lb. each, .. '23 

1 chest hyson Tea, 86 lb. .. *92 



Receiveo payment, $706'52| 

For Simeon Thrifty, 

Petto Faithtu*. 
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Wilderness, February 8, 1837. 
Mr. Peter Carpenter 

(See ir 30.) Bought of Asa FaUtree 

6682 feet Boards, at $ 6 per M. 

2000 

80a Thick Stuff, 

1500 Lathing, 

650 Plank, . 

879 Timber, 

236 ..... 



8<34 
12*64 

4< 

10< 

2*50 ..... C. 

A /O ..... ... 



Received payment, $ 101*849 

Asa Falltree. 

Note. M. stands for the Latin mttfe, which signifies 1000, 
and C. for the Latin word centum, which signifies 100, 



REDUCTION. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and far- 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked & 
12 pence - - - - 1 shilling, - - s. 
20 shillings - .- .- - 1 pound, - - £. 

Note. Farthings are often written as the fraction of a 
penny ; thus, 1 farthing is written ± &, 2 farthings, £ d., 3 
farthings, § d. 
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How many farthings in 1 

penny ? in 2 pence ? 

in 3 pence ? in 6 

pence ? in 8 pence ? 

in 9 pence ? in 12 pence ? 

— in 1 shilling ? in 2 

shillings ? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? — in 6 s. ? in 

8 s. ? in 10 s. ? in 2 



How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings ? — — in 



24 farthings ? ■ in 32 far- 
things ? in 36 farthings ? 



shillings and 2 pence ? 

in 2 s. 3 d. ? in 2s. 4 d. ? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 



in 4 s. 3 d. ? 



How many shillings in 1 

pound? in 2^.? 

in $£.} i n 4£.> 



in4«£.6s.? — 

in 3^. 10s.? 

2£. 15 s.? 



in6£.8s.? 
in 



in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 



pence r - 
in 48 d. ? 
in 96 d. ? 
in 26 d. ? 
in 28 d. ? 
in 42 d. ? 



in 36 d. ? 

-in72d.?- 

inl20d.?- 

■ in27d.?- 

■ in 30 d. ? - 
- in 51 d. ? 



How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60 s. ? in 80 s. ? in 

86 s. ? , in 128 s. ? in 

70 s. ? in 55 s. ? 



It haa already been remarked, that the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value,, is called Reduction. (IT 27.) 
Thus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed by .multiplication ; and it is then call- 
ed Reduction Descending. But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by division ; it is then called Reduction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. And again, to reduce shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 
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1. Inl7,£. 13 s. 6fd. how 
many farthings ? « 

. OPERATION. 

£. 8. d. qrs. 
17 13 6 3 
20 s. 



353*. in 17^. 13 s. 
12 d. 



4242 d. 

4q. 



16971 qrs. the Ans. 

In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17£. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17 £. 13 s. 
6f d., are contained 16971 
farthings. , 

IT 34. The process in the 
fully examined, will be found 

c / To reduce high denomina- 
tions to lower, — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of that less denomina- 



2, Iii 16971 farthings, how 
many pounds ? 

OPERATION. 

Farthingsinapenny, 4)16971 3qn 

PencainasbfflJng, 12)4242 6* 
Shillings in a pound, 2|0)35|3 13* 

V7£. 
Ana. 17 £. 13*. 6fdf. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17^., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answew 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught 1T 22. 

foregoing examples, if care- 
to be as follows, viz. 

. To reduce low denominations 
to higher, — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, unt?l you have 



It 
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tion.) Proceed in the same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
required. 



brought it to the denomination 

required. 



EXAMPLES FOR PRACTICE. 



3. Reduce 32J£.15s. 8d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 

7. Reduce $163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
many pounds ? 



4. Reduce 31472 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
dollars. 

10. Reduce 2\£. to guin- 
eas. 



Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shillings, and then the shil 
lings to pounds. 



TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and all 
liquors. The denominations are pounds, ounces, penny- 
freights, and grains. 

TABLE. 
24 grains (grs.) make 1 pennyweight, marked pwt 
20 pennyweights - - 1 ounce, ----- oz. 
ito - - - - l pound, ----- lb. 



12 omu 



11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $l'08an 
ounce ; what did it cost ? 

13. Reduce 210 lb. 8oz. 
12 pwt. to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how many 
grains? 
-j- ■ * - .. . , 

* The fineness of sold is tried by fire, and is reckoned in carats, by which 
is understood the 24th part of any quantity ; if it lose nothing in the trial, it 
is saufto be 24 carats nne ; if it lose 2 carats, it is then 22 carats fine, which 
is theltandard foreold. 

Silver which abides the fire without loss is said to be 12 ounces fine. The 
standard for silver coin is 11 oz. 2 pwts. of fine silver and 18 pwts. of cop. 
per/ malted together. 



12. Paid $ 44'28 for a sil- 
ver tankard, at the rate of 
$ 1'08 an ounce; what did it 
weigh ? 

14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 
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APOTHECARIES* WEIGHT. 

Apothecaries' weight* is used by apothecaries and physi* 
nans, in compounding^pedicines. The denominations are 
pounds, ounces, drams, scruples, and grains. 



TABLE. 



9. 

3. 



TABLE. 

20 grains, (grs.) make 1 scruple, marked 
3 scruples 1 dram, - - - 

8 drams - - 1 ounce, - - - S . 

12 ounces- - - - 1 pound, - - - lb. 

17. In9lb. 8§. 15. 29.1 18. Reduce 55799 grs. to 

19 grs., how many grains. (pounds. 

AVOIRDUPOIS WEIGHT.f 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters) pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- l pound, - - - - • lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words gross and net 
are used. Gross is the weight of the goods, together with 
the box, bale, bag, cask, &c, which contains diem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c, and all other al- 
lowances, ^t 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

* The pound and ounce apothecaries' weight, and the pound and ounce TVoy 
are the same, only differently divided, and subdivided. 

1 175 ob. Troy « 192 oz. avoirdupois, and 1751b. Troy»«144Ib. avoitdu 
pern . I lb. Troy «■ 5760 grains, and 1 lb. ovoirdudois ■» 7000 gratia Troy. 
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19. What will 5 cwt 3 qrs.l 
171b. of sugar come to, at 
12£ cents a pound. 

21. A merchant would put 
109 cwt. qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt. 
1 qr. 19 lb. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12£ cents a pound, may be 
bought for $82*625? 

22^ In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 
many tons ? 

26. In 341b. oz. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 

TABLE. 

4 nails, (na.) or 9 inches, make 1 quarter, marked qr. 

4 quarters, or 36 inches, - 1 yard, - - - - yd. 

3 quarters, ------ l ell Flemish, - - E. Fl 

5 quarters, - - - - - . - 1 ell English, - - E. E. 

6 quarters, ------ 1 ell French, - - E.Fr 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

29. In 151 ells Eng. how 
many yards? 

Note. Consult IT 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188J yards, how ma- 
ny ells English ? 



LONG MEASURE. 

Long measure is. ifeed in measuring distances, or other 
things, where length ff considered without regard to breadth* 
The denominations are degrees, leagues, 'miles, furlongs, 
rods, Vfdtm. feet, inches, and barley-corns. 
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TABLE. 

3 barley-corns, (bar.) make 1 inch, - marked 



* 



12 inches, 

3 feet, - 

5£ yards, or 16J- feet, 
40 rods, or 220 yards, - - 

8 furlongs, 6*r 320 rods, - 

3 miles, - - - - - 

60 geographical, or 69£ 

statute miles, - - 

360 degrees, 



1 foot, 

lyard, 

1 rod, perch, or pole, - 
1 furlong, - - - - 
1 mile, - - - - - 
1 league, - - - - 



m. 

ft. 

yd. 

r.p. 

fur. 

M. 

L. 



1 degree, 



deg. or 



----§ 



31. How many barley-corns 
will reach round the globe, Jt 
being 360 degrees ? 

Note. To multiply by 2, is 
o take the multiplicand 2 
times ; to multiply by 1, is to 
.take the multiplicand 1 time ; 
to multiply by £, is to take the 
multiplicand half a time, that 
is, the half of it Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
the product add half the multi- 
plicand. Thus : 

£)360 
69£ 

3240 
2160 
~ 180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees.^ , 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 milel? 

35. How many times writ a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Providence, itbeinp&O miles ? 



a great circle, or circumfer- 
ence of the earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16£ on 
account of the fraction £ ; but 
164- feet = 33 half feet, in 1 
rod ; and 132105600 feet = 
264211200 half feet, which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
£ or i, &c, we may reduce 
the divisor to halves, or fourths, 
&c, and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? 



36. If a wheel, 16 feet 6 
inches 1 i»,drcumference, turn 
round 1$5P0 times in going 
from Boston to Providence, 
what is the distance ? ' 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

ff 35, 3 feet in length make a yard in long measure ;*but it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 



It is plain, also, that a square foot, 
that is, a square 12 inches in length 
and 12 inches in breadth, must con 
tain 12 X 12 = 144 square inches. 



TABLE. 

144 square inches = 12 X 12; that is, 

12 inches in length and 12 inches } make 1 square foot 
in breadth ------ 

9 squarefeet=3X3; that is, 3 feet > 

in length and 3 feet in breadth } 

30£ square yards =5|X^, or 272£ > 

square feet = 16£ X 16£, - ) 

k 40 square rods, ------ 

4 roods, or 160 square rods, 

640 acres, ------ 





3 feet = 1 yard. 
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- 1 square yard. 

( 1 square rod, 
" ( perch or pole. 

- 1 rood. 

- 1 acre. 
• 1 square mile. 

Note. Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each fink being 7-$ft 
inches in length ; 25 links make 1 rod, long measure, and 
625 square links make 1 square rod. 
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IT 35, 36. 

37. In ITAcres 3 roods 12 
tods, how many square feet t 

Note. In reducing rods to 
feet, the. multiplier will be 
272J. To multiply by i, is to 
take a fourth part of the mul- 
tiplicand. The principle is 
the same as shown 1T 34, 
ex.31. 



39. Reduce 64 square miles 
to square feet ? 

41. There is a- town 6 miles 
square ; how many square 
miles in that town ? how 
many acres? 



n 



38. In 7764B7 square feet, 
how many acres ? 

Note. Here we have 776467 
square feet to be divided by 
272£. Reduce the divisor lo 
fourths, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
fourths, that is, to the same 
denomination, as shown IT 34, 
ex. 32. 

40. In 1,784,217,600 square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 
3X3 = 9 square feet A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
and one foot thick, it would contain 9 cubic feet; if 2 feet 
thick, it would contain 2 X 9 — 18 cubic feet; and, as it is 

"" ' i 3 X 9= 27 cubic feet This 

will clearly appear from the 
annexed figure. 

It is plain, alsofthat a cubic 
foot, that is, a solid, 12 inches 
in length, 12 inches in breadth, 
and 12 inches in thickness 
will contain 12 X 19'X 12 = 
1728 solid or cubic inches. 
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1 solid yiS; " 
1 ton or load. 



TABLE. 

1728 solid inches, = 12 X 12 X 12, * > 

that is, 12 inches in length, > make 1 solid fo$£ 
12 in breadth, 12 in_thickness, ) 
27 solid feet, = 8X3X3 - - - - 
40 feet of round timber, or 50 feet ) 
of hewn timber, - - - - J 
128 solid feet, =8X4X4, that S 

is, 8 feet in length, 4 feet in > - - 1 cord of wood, 
width, and 4 feet in height, ) 

Note. What is called a cord foot , in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feet make 
1 cord. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In 622080 cubic inches) 
how many tons of round tim- 
ber ? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE. 

4 gills (gi.J^ - make - - 1 pint, marked pt. 

2 pints ---.---1 quart, - - - qt 

4 quarts ------ l gallon, - - - gal. 

81£ gallons - - - - • - 1 barrel, - - - bar. 

63 gallons ------ i hogshead, - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogsheads 1 tun, - - - - T. 

Note* A gallon, wine measure, contains 291 cubic inches. 

/- 
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51. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd, 22 gait. 
S qts. how many giljs ? 

55. In a tun of cider, how 



.many gallons ? [tuns. 



5*. In 12096 pints of wine, 
hcrw many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts ----- l gallon, ----- gal. 

36 gallons - - - - 1 barrel, - - - * - bar. 

64 gallons ----- i hogshead, - - - - hhd. 

Note. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. 
of ale to pints. 
59. In *M hhds. of beer, 



now many pints ? [hogsheads. 



58. In 13680 pints of ale, 
how many barrels ? 

60. Reduce 12528 pints to 



DRY MEASURE. :. 

Dry measure is used in measuring all dry goods, auch as 
grain, fruit, roots, salt, coal, &c. The denominations are 
chaldrons, bushels, pecks, quarts, and pints. 

TABLE. 

2 pints (pts.) make - 1 quart, - marked - qt 
8 quarts ----- l peck, - - - - - pk. 
4 pecks ----- 1 bushel, s * - - - bu* 

36 bushels ----- 1 chaldron. •• ^ - -^th. 

* ' .. 

Note. A gallon, dry measure, contains 268$ cubic inches. 
A Winchester bushel is 18 j- inches in diameter, 8 inches 
dtapv md Oowtahw 2100§ cubic inches. 
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61. In 75 bushels of wheat, 
how many pints? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4600 pinte, how ma* 
ny bushels ? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 



TIME. „ 

The denominations of time are years, months, weeks, 
days, hours, minutes, and' seconds. 



TABLE. 

60 seconds (s.) - make - 1 minute, marked 

60 minutes ------ 1 hour, - - - . 

24 hours -------1 day, - - - - 

7 days .------- 1 week, - - - « 

4 weeks ------ 1 month, - - - - 

13 months, 1 day. and 6 hours, > 1 common, or > 
or 365 days and 6 hours, ) Julian year, J 



m. 

- h. 

- d. 
* w. 

- mo 

- yr. 



' IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz, „* 

1st month, has 31 days. 



January, 

February, 

March, 


lsti 

2d, 

3d, 


April, - 
May, - 
June, 


4th, 
5th, 
6th, 


July, - 
August, 


7th, 
8th, 



28 
31 
.30 
31 
30 
31 
31 
30 
31 
30 
31 



JYof e. When any year 
can be divided by 4 with- 
out a remainder, it is call- 
ed leap year, in which 
February has 29 days. 



September, 9th, - - - 

October, 10th, - - « 

November, 11th, - - « 

December, 12th, - - - 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
All the rest have thirty-one. 



isrt. 
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The first seven letters of the alphabet, A, B, C, D, E, F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c In 
pursuance of this order, the letter which shall stand for Sun- 
day, in any year, is called the.Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, 
* <ro6cLCarlos Finch And David Fryer. 

These word* correspond to the 12 months of the year, and 
the jmt letter in each word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it -be. required 
to find on what day of the week the 4 th {lay of July falls, in the 
year 1$27, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 

66. Reduce 475047405 se- 
conds to years. 



65. Supposing your age to 
be 15 y. 19 d. 11 h. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly* 

69. How many minutes from 

the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 m mites, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABLE. 

60 seconds (") - make ^ 1 minute, - marked - % ' 

60 minutes . ----- 1 degree, -*.---- o 

30 degrees ----- l sign, - - - -. - - s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible^ 
into 360 equal parts, called degrees. 



71. Reduce 9 s. 13° 25' to 
seconds. 



72. In 1020300", how many 
degrees ? 



The following are denominations of things not included' in 
the Tables :— 

„ 12 particular things - make - 1 dozen. 
12 dozen --------l gross. 

12 gross, or 144 dozen, - - - - l great gross. 

Also, 
20 particular things - ' make - 1 score. 

6 points make 1 line, < used in measuring the length of 
12 lines -' - 1 inch, ( the rods of clock pendulums. 

4 inches - - 1 hand, j ^j^*™*** ** hdght ° f 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds.* - - make - - 1 quintal of fish. 

24 sheets of paper * make- 1 quire. 
20 quires - - - - --.- 1 ream. 



. SUVnUBXCBNT TO REDUCTION 

QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- 
duction ? 3. What is understood by different denominations, 
as of money, weight, measure, &c. i 4. How are high de- 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of English money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross and net weight? 10. What dis- 
tinctions do you make between long) square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by £ ? 15. When the di- 
visor contains a fraction, how do you proceed? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot ? 20. How many 
such feet make a cord? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. * of 

time ? 24. ■ of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISES. 

1. In 46 jS . 4 s., how many dollars ? Ans. $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Am. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be -2 12 rods in length, 
how many times will a chaise wheel, IS feet 6 inches in 
circumference, turn round in passing over it ? 

Ans. 189 2 ^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
5 oz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 feet wide ? (See IT 25.) Am. to the last, 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Ans. 4 cords, and 7 cord feet 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height ; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to coyer the 
walls? Ana. 8££. 

10. How many cord feet in a load of wood 6£ feet long, 

2 feet wide, and 5 feet high ? Ans. 4yV cord feet. 

1 1. If a ship sail 7 miles an hour, how far will she sail, 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2*75 a gal- 
lon-; how much did each hogshead come to, and to how 
much did the whole amount? 

13. How much cloth, at 7 s. a yard, may be bought for 
29 £. Is.? 

14. A goldsmith sold a tankard for 10 £. 8s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; how 
much is it worth at 3 d. per pwt. ? 

16. At $ 048 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb 
oi lead come U ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44£ feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in .length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54£ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by risifig v each morning £ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yarn, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? 
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ADDITION 

OF COMPOUND NUMBERS. 

IT 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ; how much did he give for both ? Am. 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book ; 
bow much did he give for both ? 

3: Bought one book for 1 s. 6 d., another for 2 s. 3d., an- 
other for 7 d. ; how much did they all cost ? Ans. 4 s. 4 d. 

4. How many gallons are 2 qts. -f- 3 qts. + 1 qt. ? 

5. How many gallons are 3 qts. -f- 2 qts. -f- 1 qt. + 3 
qts. + 2 qts. ? 

6. How many shillings are 2d. -f- 3 d. -J- 5d. +6 d. + 7d. ? 

7. How many pence are 1 qr. -f- 2 qrs. -f" 3 qrs. + 2 qrs. 
-f- 1 qr. ? 

8. How many pounds are 4 s. -f- 10 s. -f" 15 s. -f- 1 s. ? 

9. How many minutes are 30 sec. -{- 45 sec. -{- 20 sec. ? 

10. How many hours are 40 min. + 25 min. -|- 6 min. ? 

11. How many days are 4 h. + 8 h. -f- 10 h. + 20 h. ? 

12. How many yards in length are 1 f. -f- 2 f. + 1 f. ? 

13. How many feet are 4 in. -|- 8 in. + 10 in. -{- 2 in. 
^J- 1 in. ? 

14. How much is the amount of 1 yd. 2 ft 6 in. -f- 2 yds. 
lft. 8in.? 

15. What is the amount of 2 s. 6 d. +4 s. 3 d. -f-7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15£. 14 s. 6 d., a pair of 
oxen for 20 «£ . 2 s. 8 d., and a cow for 5£ . 6 s. 4 d. ; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least value, to add up each kind separately. 

OPERATION. i n this example, adding up the 

fk y± fi column of pence, we find the amount 

40 o ft to ^ e 18 P ence > which being = 1 s. 

k ft a 6 d., it is plain, that we may write 

g 6 * down the 6 d- under the column of 

Ans, 41 3 6 pence, and reserve the 1 s. to be add- 
ed in with the other thiliings. 
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Next, adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s 
= 1 £ . 3 s. Setting the 3 s. under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 £ ., we write it down, and the work is done* 

Ans. 4l£. 3s. 6d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that, number :< 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination 
Proceed in this manner with all the denominations, till yon 
come to the last, whose amount is written as in simple num- 
bers. 

Proof. The same as in addition of simple numbers. 

EXAMPLES FOR PRACTICE. 

£. s. d. qr. £. s. d. £> s. d. 

46 11 3 2 72 9 0£ 183 19 4 

16 7 4 18 10] . 8 17 10 

538 19 7 1 36 16 5$ 15 4 



Tboy Weight. 



th. 


oz. 


pwt. 


jr. 


oz. 


pwt. gr 


oz. pwt. gr. 


36 


7 


10 


11 


6 


14 9 


18 


42 


6 


9 


13 


8 


6 16 


13 16 


81 


7 


16 


15 


3 


11 10 


3 7 4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 pwt., and a silver thimble, weighing 
2 pwt 13 grs. j what was the weight of the whole ? 
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Ayxhrdufois Weight. 

T. cwt. qr. lb. oz. dr. cwt. qr. lb. oz. dr 

14 11 1 16 5 10 16 3 18 6 14 

25 2 11 9 15 2 16 8 12 

7 18 25 11 9 22 11 10 



A man bought 5 loads of hay, weighing as follows, viz. 
23 cwt < = 1 T. 3 cwt.) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19 cwt. qr. 24 lb.; 24 cwt. 3 qrs. ; 11 cwt. Oqr. lib.;' 
how many tons in the whole ? 

Cloth Measure. 

yds. qr. na. E. FL qr. na. E. En. qr. na. 

36 1 2 41 1 2 75 4 2 

41 2 3 18 2 3 31 1 

65 3 1 57 1 28 3 1 



There are four pieces of cloth, which measure as follows, 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 



Dcg. 


■mi. 


fur. y. 


/*. 


tn. bar 


• 




Mi. fur. pol. 


59 


46 


6 29 


"15 


10 2 






3 7 




216 


39 


1 3)5 kU 


, 6 1 










678 


53 


7 24 


> 


8 1 






8 6 


-27 


- 




Land or "Septan: Measure 




Pol. 


A 


tn. 




A. 


rood 


. pol. 


ft. 


in. 


36 


179 


137 




56 


3 


37 


245 


228 


19 


248 


119 




29 


1 


28 


93 


25 


12 


96 


75 




416 


2 


31 


128 


119 
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traa Axe subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compound Num- 
bers . 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple, numbers. \ t 

III. Ifthe lower number of any denomination be greater 
than the upper, borrow as many units as make one of lb* 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

EXAMPLES FOR PRACTICE. 

1 . A merchant sold goods to the amount of 136 £ . 7 s. 6£ d., 
and received in payment 50£. 10 s. 4f d; how much re- 
mained due ? Ans. 85£. 17 s. l|d. 

2. A man bought a farm for 1256i£. 10 s., and, in selling 
it, lost 87 £. 10 s. 6 d. ; how much did he sell it for ? 

Aiis. 1168£. 19 s. 6 d. 

3. A man bought a horse for 21 £ . and a pair of oxen for 
19 £ . 12 s. 8£ d. ; how much was the horse valued more than 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3qts. ; at another time, 5 gal. 2 qts. 1 pt. ; 
what quantity was there left ? Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in die 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
*the lid alone weighed 5oz. 7pwt 13grs. ; how much did 

the tankard weigh without die lid ? 



\ 
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7. From 15 lb. 2 oz. 5 pwt take 9 oz. 8 pwt, lOgrs. ■ 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
1 1 lb. 6 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Ans. 6 cwt. 1 qr. 17 lb. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs.; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. G fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods; the other, 14 acres 3 roods: he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft* 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, gfren in 
the above example, what will be the difference betweSpthe 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the mouths according to their order. (IT 37.) 

OPERA riON. 
a jy J 1827. lstm. 2d day. Note. In casting in- 

" " I 1826. 12 28 terest, each mojith is 

Ans. •.* 4 days. reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Ans. 2 v. 6 m. 3 d 

19. London is 61° 32', and Boston 42° 23' N. latitude, 
what is the difference of latitude between the two places ? 

Ans. 9° 9' 
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20. Boston is 71° 3', and the city of Washington is 77° 
43' W. longitude; what is the difference of longitude be- 
tween the two places? Am. 6° 40'. 

21. The island of Cuba lies between 74° and 85° W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing 11°? 

Note. The circumference of the earth being 360°, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time ; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the da? 
1 hour earlier than the place westerly, which must be par- 
ticularly regarded. 

If tne difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

— . it will be 16 minutes past 11 o'clock 

44 minutes. ^ t ^ e mos t western extremity. 

2. Boston being 6° 40 7 E. longitude from the city of 
Washington, when it. is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Ans. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 
^ o'clock, A. M. at the Sandwich Islands, what will be the 

ur in Massachusetts ? Am. & o'clock at noon. 
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XKUI.TXFX.XCATION a DIVISION 

OF COMPOUND NUMBERS, 



IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard ? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the, whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt. 1 pt. ; 
how much wine do they ail contain ? 

6. A man has 1 1 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ? 

- 3xl0d.? 4X7d.? 7X6d.? 10 X 



9d.? 



2X3 qrs. ? 



5X2 qrs. ? 



8. How much is one third of 2 shillings ? 

3 d. ? $ of 2s. 6 d. ? i of 2 s. 4 d. ? 

€d.? ^of <s. 6d.? £of l£d.? - 

9, At liS. 5 s. Sf d. per 
yard, what will 6 yards of 
cloth cost? 



— iof 2s. 

— J of 3 s. 
£of2£d.? 



10. If 6 yards of cloth cost 
7£ . 14 s. 4£ d., what is the 
price per yard ? 

Here, as the numbers are large, it will be .most convenient 
to .write them down before multiplying and dividing. 



OPERATION. 
£. s. d. qr. 

15 8 3 price of 1 yard. 

G number of yards. 

Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we Write down ; 
again, 6 limes 5 s. are 30 s. 



OPERATION. 

£. s. d. qr. 

6)7 14 4 2 cost of 6 yards. 
1 5 8 3 ])rice of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7 £ . I time, and. 1 £ . 
over ; we write down the 
quotient, and reduce the re- 
mainder (1 JS .) to shillings 
(20 s.,) which, with the givei 
shillings, (14 s.,) make 34 s., 
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and 4 to carry makes 34 s. = 
1£. and 14 & over; 6 times 
1^. are 6£. y and 1 to carry 
makes 7£., which we write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3 £. 4 s. 6 d. 
by 7. 

13. What mil be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 5 barrels of wheat, 
each containing 2 bu. 3 pks. 
* 6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

.21. What will be the 
.weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9 cvvt. 3 qrs. 21 lb. ? 

25. In 1 5 load** of hay, each 
weighing 1 T. 3 cwt 2 qrs., 
how many tons ? 



6 in 34 s. goes 5 times, and 4 s 
over ; 4 s. rud!iced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with tht given qrs. 
(2) = 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that - 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22 £. lis. 6 d. 
by 7. 

14. At2£. 12 s. 6 d. for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 3d 
yds. 3 qrs. 3 na., what does 1. 
coat contain ? 

20. If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain ? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt. 2 qrs. of 
hay, how mufeb is that to each 
team ? 
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When the multiplier, or divisor, exceeds 12, the operations 
of multiplying and dividing are not so easy, unless they he 
composite numbers ; in that case, we may make use of the 
component parts, or factors, as was done in simple numbers. 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 . and 5, (3X5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs, by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 1L) 

OPERATION. 
T. cwt. qr. 

13 2 

3 one of the factors. 



3 10 2 



5 the other factor. 



17 12 2 the answer. 

27. What will 24 barrels 
of flour cost, at 2 £ . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7£d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of ll2. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. lpt 3g.? 

33. What will 139 yards of 
cloth cost, at 3 £ . 6 s. 5 d. 
per yard ? 

. 139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 + 30 + 9. 

We may now multiply the 



15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(1T 20.) 

OPERATION. 
T. cwt. qr 

One factor, 3 ) 17 12 2 
The other factor, 5 ) 5 17 2 

Am. 13 2 



28. Bought 24 barrels of 
flour for 62 £ . 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 £ . 7 s. 8 d., what is that per 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461^. lis. lid., 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the manner of 
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ze of 1 yard by 10, which 
I give the price of 10 yards, 
I this product again by 10, 
ich will give the price of 
) yards. 

rVe may then multiply the 
:e of 10 yards by 3, which 
I give the price of 30 yards, 
I the price of 1 yard by 9, 
ich will give the price of 
ards, and these three pro- 
its, added together, will evi- 
ttly give the price of 139 
ds ; thus : 

' • '8, (I, 

I 6 5 price of 1 yd. 
10 



I 4 2 price of 10 yds. 
10 



I 1 8 price of 100 yds. 
> 12 6 price of SO yds. 
I 17 9 price of 9 yds. 



11 11 price of 139 yds. 

Vote. In multiplying the 

;e of 10 yards (33£. 4 s. 

,) by 3, to get the price of 

yards, and in multiplying 

price of 1 yard (3d£. 6 s. 

) by 9, to get the price of 

ards, the multipliers, 3 and 

leed not be written down, 

may be carried in the 

id. 



long division, setting down 
the work of dividing and re- 
ducing in manner as fol- 
lows : 

£. «. d. 
139)461 11 11 (3£. 
417 

44 
20 

891 (6s. 
834 

~67 
12 



695 ( 5 d. 
695 

The divisor, 139, is con- 
tained in 461 £. U times, 
(3iJ.,) and a remainder of 
44i2., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s.,) 
making 891 s., in which tne 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiply: ug it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor " is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 3i3 , 
6 s., 5 d., evidently make the 
answer. 



i 
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The processes in the foregoing examples may now be pre- 
sented in the form of a 



Rule for the Multiplication of 
Compound Numbers. 

I. When the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
ihe least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds; for the 
tens y multiply the product of 
10 by the number of tens; for 
the units, multiply the mtdti- 
vlicand; and these several pro- 
ducts will be the product re- 
quired. 

! 



Rule for the Division of Com- 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient 
and, if there be a remainder 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite, we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
cloth cost, at 4 s. 7£ d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135, bags, each con- 
taining 2 bu. 3 pks. ? 
3X9X 5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10£ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7£ days ? 



2. Bought 359 yards of cloth 
for 8S£ . s. 4£ d. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

3. At 759^. 10 s. for 35 
cwt of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7 J 
days, how much is that per 
day? 



1T4AL 1. At 10 s. per yard, what will 17849 yards of 
cloth cost ? 

Note. Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking aliquot parts of a higher denomination, as already ex- 
plained in " Practice" of Federal Money, IT 29, ex. 10. 
Thus, in this last example, the price 10 s. = £ of a pound ; 
therefore, £ of the number of yards will be the cost in 
pounds. -if** = 8924 £. 10 s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or $£. per 

yard ? at 5 s. r= \£ . per yard ? — at 4 8. = ■%£ . 

per yard ? at 3 s. 4 d. = ££ . per yard ? at 2 s. 

= ^ £ . per yard ? Ans. to last, 3464 £ . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = J s. per lb ? 

at 4 d. = £ s. per lb. ? — r— at 3 d. = £ s. per 

Y>. ? at 2 d. = I s. per lb. ? at 1£ d. = | s. 

per lb. ? 

Ans. to the last, i*£& s. = 928 s. 9 d. = 46 £. 8s. 9 d. 

4. At $18*75 per cwt., what will 2qrs. =£cwt cost? 

what will I qr. = J cwt cost? — what will 16 lb. 

= } cwt. cost ? what will 14 lbs. = £ cwt cost ? 

what will 8 lbs. ■= A cwt cost ? Ans. to the last ,$ 1*339. 
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6. What cost 340 yards of cloth, at J2 s. 6 d. per yard ? 
12 s. 6 d. = 10 s. (=££.) and2s.6d. (= J JB-) ; there- 
fore, 

*)*)340 

170 ^ . = cost at 10 s. per yard. 

42£. 10 s. = at 2 s. 6 d. per yard. 

Am. 212 £ 10 s. = at 12 s. 6 d. per yard. 

Or, 
. 10s. = i £.)U0 

2s. 6d. r=iof 10s.)170£. at 10 s. per yard. 

42 £. 10s. at 2s. 6d.jperyard. 

Ans. 212 £ . 10s. at 12 s. 6 d. per yard. 



&UFPUDBffBHT TO THE ARXTBJNEBTH) OF 
COMPOUND NUMBERS, 

QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c. / 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between twt places being 
known, how is the difference in time calculated ? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

ofiJB.? ofls.? oflcwt? 13. What is this 

manner of operating usually called ? 
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EXERCISES. 

1. A gentleman is possessed of 1 £ dozen of silver spoons, 
each weighing 3oz. 5 pwt. ; 2 doz. of tea spoons, each weigh- 
ing 15 pwt. 14 gr. ; 3 silve r cans, ea ch 9 oz. 7 pwt. ; 2 silver 
tankards, t*ck&^W*p#0/llfa >i nOHm- porringers, each 
11 oz. 18 pwt. ; what is the weight of the whole ? : r -. 

Am. 181b. 4oz. 3 pwt. 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 6 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards ? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4£ d. per lb., what costs 1 cwt of rice ? 2 cwt ? 

3 cwt. ? 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 £ . 13 s. 4 d., what is that 
per cwt ? what is it per lb. ? 

9. What will 9£ cwt of copper cost at 5 s. 9 d. per lb. ? 

10. If 6£ cwt. of chocolate cost 72 £. 16 s., what is that 
per lb. ? i 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel ? 

Note. 2 s. 6 d. is $ of 1 £ . (See IT 42.) 

12. What cost 86 yards of broadcloth, at 15s. per yard? 
Note. Consult IT 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7s, 6 d. iwr lb.? 
■■ ■ at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $94*25 per cwt, what will be the cost of 2 qrs. 
of tea? of 3 qrs.? of 14 lbs.? of 21 lbs, f 

— of 16 lbs. > of 24 lbs. ? 

Note. Consult 1T 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $1 '50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington be' at 7 
miuutes past 9 o'clock in the evening ; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



FRACTIONS. 

IT 43. We have seen, (1f 17,) that numbers expressing 
whole things are called integers, or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts, and that these parts are called fractions) or 
broken numbers. 

It will be recollected, (1T 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call* 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixths; that is, the fraction takes its name or denomination from 
the number of parts, into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenths, and 5 of these parts would be 5 sixteenths, expressed 
thus, ^. The number below the short line, (16,) as before 
taught, (1T 17,) is called the denominator, because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it numbers the parts. 

The denominator shows how many parts it takes to make 
aunt/ or whole thing; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? — 2 parts ? 3 parts ? 

■■ ■ 4 parts ? ■ ■ ■ 5 parts ? how many parts make unity 
or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions arise from 
division, (IT 17,) and that the numerator may be considered a 
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dividend, and the denominator* divisor, and the value of the 
fraction is the Quotient ; thus, } is the quotient of 1 (the 
numerator) divided- by. 2, (the denominator;) £ is the quo- 
tient arising from 1 divided by 4, and f is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
sign of division* 

- • ^ A « ^ x . A «. .. t < 3 is the dividend, or vunurator . 

£ expresses the quotient, of which <—. . ,. . * . 

* * ^ { 4 is the divisor, or denominator. • 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A Bixth part of 1 orange is £, and a sixth part of 4 oranges 
is 4 such pieces, = f . Ans. £ of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? . if 4 apples, what ? if 2 
apples, what ? if 5 apples, what? 

5. What is the quotient of 1 divided by 3 ? of 2 by 3? 

oflby4? of 2 by 4? of3by4? of5 

by 7? of 6 by 8? of 4 by 5? of 2 by 14? 

6. What part of an orange is & third part of 2 oranges ? 

one fourth of 2 oranges ? — £ of 3 oranges ? 

i of 3 oranges? i<>f4? jof2? fof5? 

J of 3? $of2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when* the numerator is less than the denominator, the 
fraction is less than a unit, or whole thing ; it is then called a 
proper fraction. Thus, £, f , &c. are proper fractions. 

An Improper Fraction. When the numerator equals or ex* 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus,f, f, f, -VS 
are improper fractions. 

A Mixed Number, as already shown, is one composed of a 
whole number and a fraction. Thus, 14£, 13}, &c are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? 

Was James's fraction proper, or improper 1 Why ? 
Was Nancy's fraction proper} cr improper ? Why ? 
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To change an improper fraction to a whole or mixed number* 

: If 44. tt is evident, that every improper fraction must 
contain olie. or more whole ones, or integers, . 

1. How many whole apples are there in 4 halves (f)'of 

an apple ? in £ ? — — in § ? in 4£ ? in 

j^j> i n ty? in^ja? in Aft? 

2. How many yards in £ of a yard ? in § of a yard ? 

in |? inf? inJ^? inAjW in 

jyLfK irtJjf? in*p? in ¥ ? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 
injjtt? inJjL? inJ^? i n J^? in 

tja? — — in^?. 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro- 
per fraction to a whole or mixed number. 

4. If I give 27 children f of an orange each, how many 
oranges will it take ? It will take %£- ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the num- 

4\27 ' ber of parts contained in the fraction,) by 

' the denominator, 4, (= the number of 

Ans. 6f oranges, parts in 1 orange,) will give the number 

of whole oranges. 

-- Hence, To reduce an improper fraction to a whole or mixed 
number j — Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

5. A man, spending £ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ans% $ 13J. 

6. In *fj7 of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute: therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ans. 23§J hours. 

7. In 8%ja of a shilling, how many units or shillings ? 

Ans. 730^ shillings. 

8. Reduce -iff £* to a whole or mixed number. 

9. Reduce J§, ^, fj$, #&§ , ijflfo to whole or mix- 
ed numbers. <* 
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• • * 

7b reduce a whole or mixed&umber to a/a improper fraction* 

IT 46. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident,' 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Arts. 4 
halves ; that is, £. In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Arts. $. Reduce 2f yards to 

thirds. Ans. §. Reduce 3 yards to thirds. 3£ yards. 

3f yards. 5 yards. 5£ yards. ■ 6§ 

yards. 

3. Reduce 2 bushels to fourths. — 2£.bu, 6 bushels. 

6£ bushels. 7$ bushels. 25| bushels. 

4. In 16-jAf dollars, how many *fa of a dollar ? 

•}J make 1 dollar: if, therefore, we multip'y 16 by 12, that 
is, multiply the whole number by the denomi xUor y the product 
will be the number of 12 As in 16 dollars : 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, *$- of a 
dollar, Answer, 

OPERATION. 

16^ dollars. 
12 



192 = 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in the fraction. 

197 = J^-, the answer. 

Hence, To reduce a mixed number to an improper fraction,— > 
Rule : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOB PRACTICE. 

5 What is the improper fraction equivalent to 23}J hours ? 

Ans. * $fl z of an hour. 
6. Reduce 730-^ shillings to 12ths. 
As -fV of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. 3 d., how many pence ? 

Ans. A{|* of a shilling ; that is, 8763 pence. 
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7. Reduce 1J$, 17ff, 8tffo 4#<ft, and 7££& to improper 
fractions. 

8. In 156£f days, bow many 24ths of a day? 

Ans. aj|jl = 3761 hours. 

9. In 342$ gallons, how many 4ths of a gallon ? 

Ans, -i^LL of a gallon = 1371 quarts. 

To reduce a fraction to its lowest or most simple terms, 

1L4tf. The numerator and the denominator, taken to- 
gtifthsr, are called the terms of the fraction. 

If £ of an apple be divided into 2 equal parts, it becomes f . 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
me made 2 times as many as they were before ; but they are only 
half AS large ; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it is 
that $ is the same in value or quantity as £. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes f . Hence, £ = J = |, and the 
reverse of this is evidently true, that f z= J = £. 

It follows therefore, by multiplying or dividing both terms of 
ke fraction by the same number, we change its terms without 
altering Us value. 

Thus, if we reverse the above operation, and divide both 
terms of the fraction $ by 2, we obtain its equal, f ; dividing 
again by 2, we obtain £, which is the most simple form of the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing f into its equal £ is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any number which will divide them 
both without a remainder, and the quotient thence arising in the 
same manner, andjp on, till it appears that no number greater 
than 1 will again divide them. 

A numtx^. which will divide two or more numbers with- 
out a remainder, is called a common divisor, or common mea- 
sure of those numbers. The greatest number that will do 
this is called the greatest common divisor, 



106 FRACTIONS. IT 46, 47. 

«•' . - 

1. What part of an acre are 128 reds ? 

One rod is -fa of an acre, and 12a rods ure <ff$ of an. 
acre. Let. us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal £$. Again f 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal £, which is now 
in its lowest terms, for no greater number than 1 will agair 
measure them. The operation may be presented thus ; 

x 128 32 4 

4 ) 160 = 40 =5* mMre ' Awr ' " ' 

2. Reduce f$& ^-, -J$#, and £ft£ to their lowest terms. 

A** h h h **& i • 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce £$$, ^$y, £f£ , and §£ to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction -fff . The 
common divisor cannot exceed the less number, for it must 
measure it. We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. 

12ftM60/'l *^® * n *^ £ oes * time, and 32 re- 

Kno main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 128(4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 1284-32. 32 in 128 goes 4 times, with- 
out any remainder* Consequently, 32 is a divisor of 128 and 
160. Audit is evidently the greatest common divisor of 
these numbers ; for it must be contained it least once more in 
160 than in 128, and no number greater than their ^lifference, 
that is, greater than 32, can do it 
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Hence the ride for finding the greatest common divisor Oj 
two numbers : — Divide the greater number by the less, and 
that, divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last divisor will be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
thai common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction §£, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)35(1 
21 

~14)21(1 
14 

Greatest divis. 7)14(2. Then, 7)|i==^ilfl*. 

5. Reduce $fy to its lowest terms. Ans. ^-. 

Note. Let these examples be wrought by both methods ; 
by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce -fffe to its lowest terms. Ans. $. 

7. Reduce £££ to its lowest terms. Ans. f . 

8. Reduce fffc to its lowest terms. Ans. ££{. 

9. Reduce £f£f to its lowest terms. Ans. £. 

To divide a fraction by a whole number. 

IT 48. 1. If 2 yards of cloth cost * of a dollar, what does 
1 yard cost ? how much is $ divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? $ -f- 3 = how much ? 

3. If a boy divide f of an orangp among 2 boys, how much 
will he give each one ? f -K2 = how much ? 

4. A boy bought 5 cakes for -}J of a dollar; what did I 
cake cost? U 4- 5 = how much? 
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6. If 2 bushels of apples cost £ of a dollar, what is that 
per bushel ? 

1 bushel is the half of 2 bushels ; the half of § is £. 

Ans. | dollar. 

6. If 3 horses consume |f of a ton of hay in a month, 
what will t horse consume in the same time ? 

|3 are 12 parts ; if 3 horses consume 12" such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ans. X of a ton. 

7. If ff of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

££ is 25 parts ; 5 into 25 goes 5 times. Ans. ^ of a barrel. 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number ; and consists, as may 
be seen, in dividing the numerator, (when it can be done 
without a remainder,) and under the quotient writing the 
der*iminator. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided £ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

£ of a dollar divided into 2 equal parts will be 4ths. 

Ans. He gave J of a dollar to each. 

9. A mother divided £ a pie among 4 children ; what part 
of the pie did she give to each ? £ -*■ 4 = how much ? 

10. A boy divided £ of an orange equally among 3 of his 
companions ; what was each one's share ? J-r3 = how 
much? 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part did he give to each ? $ divided by 2 = 
what part of a whole one ? 

£ is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths. The parts are now twice so many, but they 
are only half so large; consequently, f is only half so much 
as f . Ans. f of an apple. 

In these last examples, the fraction has been divided by 
multiplying the denominator, without changing the numerator. 
The reason is obvious ; for, by multiplying the denominator 
fcy any Bomber, the parts are made so many times smaller, 
since it will take so many more of them to inake a whole 
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•ne ; and if no more of these smaller parts be taken than 
-were before taken of the larger, that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less, 

IT 49. Hence, we have two ways to divide a fraction by 
a whole number :— 

I. Divide the numerator by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOB PRACTICE. 

1. If 7 pounds of coffee cost $£ of a dollar, what is that 
per pound ? ££ -f- 7 — how much ? Ana. ^ofa dollar. 

2. If £$ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? j$ -h 24 = how much ?* 

3. If 12 skeins of silk cost ft of a dollar, what is that a 
skein ? ^f -5- 12 = how much ? 

4. Divide | by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
(he last example, 16 = 8 X 2, and f -h 8 = f, and J -r-2 

5. Divide & by 12. Divide & by 21. Divide ft by 24. 

6. If 6 bushels of wheat cost $ 4}, what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. jf z= -ff of a dollar, expressing the fraction in its 
lowest terms. (IT 46.) 

7. Divide $ 4}£ by 9. Quot. *fy of a dollar. 

8. Divide 12? by 5. Quot. ^= 2f 

9. Divide 14£ by 8, Quot. lfj. 

10. Divide 18^- by 7. Ans. 26-fr. 

Note. When the mixed number is large, it will be most 
convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and, after di- 
viding, annex the quotient of the fraction to the quotient of 

K 
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the whole number; thus, in the last example, dividing 184$ 
by 7, as in whole numbers, we obtain 26 integers, with 2£ 
= $ remainder, which, divided by 7, gives -ft, and 26 -}- ^ 
±z 26^, Ans. 

11. Divide 2786 J by 6. Ans. 464 J. 

12. How many times is 24 contained in 7646 W ? 

Ans. 318£f£. 

13. How many times is 3 contained in 462£? 

Ans. 154£» 

To multiply a fraction by a whole number. 

IF 60. 1. If 1 yard of cloth cost £ of a dollar, what will 
2 yards cost ? JX2 = how much ? 

2. If a cow consume J of a bushel of meal in 1 day, how 
much will she consume in 3 days ? J X 3 = bow much ? 

3. A boy bought 5 cakes, at $ of a dollar each ; what did 
he give for the whole ? ^X5 = how much ? 

4. How much is 2 times £? 3 times £? 2 

times f? 

5. Multiply f by 3. f by 2. i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

$ is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2$ in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator, without changing the denominator. 

But it has been made evident, (IT 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the numerator : hence, also, dividing the de- 
nominator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be multiplied, the 
same result will be effected by dividing the other ; and where 
one term is to be divided, the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : * 

At fa of a dollar for 1 pound of sugar, what will 11 pounds 
cost? 

Multiplying the numerator by 11, we obtain for die pro* 
ducigf ==f Jrf • duUar for the answer. 
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If 51- But, by applying the above principle, and dividing 
the denominator, instead of multiplying the numerator, we at 
once come to the answer, $, in its lowest terms. Hence, 
there are two way*. to multiply a fraction by a whole number :— 

I. Divide the denominator by the whole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the whole number, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be redded to a whole or mixed 
number. 

EXAMPLES FOR PRACTICE. 

1. If 1 man consume ^W of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? — — 9 men ? " ■ " Ans. to the last. If barrels. 

2. What is the product of ^ multiplied by 40 ? -ftfe X 
40 = how much ? Ans. 23$. 

3; Multiply Jft by 12. -? — by 18. by 21. by 

36. by 48. > by 60. 

4 - * 

Note. . When the multiplier is a composite number, the 
pupil will recollect, (TT 1 1,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5> 
therefore, ^ X 12 = 4$, and fj X 5 = H = °Tk> ***• 

4. Multiply 5J by 7. Ans. 40±. 

Nate. It is evident, that the mixed number may be re* 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately, and 
add the results together. Thus, in the last example, 7 times 
5 are 35; and 7 times f are ^- = 5^, which, added to 35, 
make 40£, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will 9£$ tons of hay come to at $ 17 per ton ? 

Ans. $164^. 
6* If a man travel 2^ miles in 1 hour, how far V;'ll he 
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travel in 5 hours ? in 8 hours? r in 12 hours ? — . 

in 3 days, supposing he travel 12 hours each day? 

Ana. to the tost, 77§ miles. 

Note, The fraction is here reduced to its lowest terms; 
the same will be done in all following examples. 

7b multiply a whole number by a fraction* 

1T.M- 1. If 36 dollars he paid for a piece of cloth, what 
fiQste f of it ? 36 X i = how much? 

£ of the quantity will cost f of the price ; } a time 36 dol- 
lars, that is, f of 36 dollars, implies that 36 he first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans. 27 dollars. 

From the above example, it plainly appears, that the ob- 
ject in multiplying by a fraction, whatever may be the multipli- 
cand, is j to take out of the multiplicand a part, denoted by the 
tnukipteng fraction; and that this operation is composed of 
two others, namely, a division by the denominator of the 
multiplying fraction, and a multiplication of the quotient by 
the numerator. It is matter of indifference, as it respects 
the result, which, of these operations precedes the other, foi 
36 X 3 -f. 4 = 27, the same as 36 -j- 4 X 3= 27. 

Hence, — To multiply by a fraction, whether the multiplicand 
be a whole number or afracHon } — 

RULE. 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator * 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than unity, it will 
always require the product to be less than the multiplicand, 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result In the last example, therefore, 
instead of multiplying 16 by f , we may multiply £ by 16 
(1T 50,) and the result will be the same. 
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EXAMPLES FOR PRACTICE. 

2. What will 40 bushels of corn come to at J of a dollar 
'ffer bushel ? 40 X i = how much ? 

3. What will 24 yards of cioth cost at | of a dollar per 
yard ? 24 X t = how much ? 

4. How much is £ of 90 ? J of 369 ? -jfr of 45? 

5. Multiply 45 by ^. Multiply 20 by J. 

To multiply one fraction by another, 

IF 53. 1. A man, owning $ of a ticket, sold $ of his 
^hare ; what part of the whole ticket did he sell ? | of £ u 
tiow much ? 

We have just seen, (U* 52,) that, to multiply by a traction 
is to divide the multiplicand by the denominator, and to multi- 
ply the quotient by the numerator, f divided by 3, the de- 
nominator of the multiplying fraction, (U49,) is ^, which, 
multiplied by 2, the numerator, (IT 51,) is -f\, Am. 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerators for a new «a- 
merator, and the two denominators for a new deuombtutoT. 

EXAMPLES FOR PRACTICE. 

2. A man, having } of a dollar, gave f of it for a dinner; 
what did the dinner cost him ? Am, £ dollar. 

3. Multiply I by f Multiply '-ft by f Product, ^ 

4. How much is f of § of } of J ? 

Note. Fractions like the above, connected by the word 
of are sometimes called compound fractions. The word of 
implies their continual multiplication into each other. 

Am. £|S = A' 

When there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
n#w numerator, and the several denominators are factors, of 
the new denominator, tha operation may be shortened by 
dropping those factors which are the same in both terms, on the 
principle explained in U 46. Thus, in the last example, f , 
|, }, £, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7= 14, for 
a new numerator, and the remaining denominators, 5x8 = 
40, for a new denominator, making £$£=«?& Jtom. as before. 
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5. f of | of | off of-^ of J of t = how much? Asa. ^ 

6. What 19 the continual product of 7, J, f off and 3^? 

JVbfe. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, \. Asa. 2f£ 

7. At fc of a dollar a yard, what will f of a yard of cloth 
cost? 

8. At 6f dollars per barrel for flour, what will ft of a bar 
rel cost ? 

6| = Vi.then^X 1 Sr = |«=$2«i, *** 

9. At £ of a dollar ^er yard, what cost 7f yards ? * 

* Asa. $6H. 

10. At $ 2 f per yaTc£ what cost 6f yards ? Jjw. $ 14§f . 

1 1. What is the continued product of 3, f> $ of $ , 2ft and 
ii off off? -4*w. frff. 

1T54- jfiteRtJLE /or *Ae multiplication effractions may 
now be presented at one view :— 

1. To multiply a fraction by a, whole number, or a whole 
number by a fraction, — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, multiply the numerator by it, and under the 'product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed number by a whole number, — Multi- 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III. To multiply one fraction by another, — Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note. If either or both are mixed numbers, they may first 
be reduced to improper fractions. 

« 

EXAMPLES FOR PRACTICE. 

1« At $f per yard, what cost 4 yards o£ cloth ? — 5 

rds. ? 6 yds. ?*— — 8 yds. ? 20 yds. ? 

Asa. to the hat, $ 15. 

2. Multiply 148 by J. by f by &. by fo 

Last oroduct, 4 4Jfr» 
3 If 2^j tons of hay keep 1 horse through the winter, 



a 
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how much will it take to keep 3 horses the same time? — — 
V horses ? 13 horses I Ans. to last, 37-^ tons. 

4. Wfyat will 8^f barrels of cider come to, at $ 3 per 
barrel? 

5. At $ 14| per cwt, what will be the .cost of .147 cwt ? 

6. A owned £ of a ticket ; B owned A of the same ; the 
ticket was so lucky as to draw a prize of $ 1090 j what was 
each one's share of the money ? 

7. Multiply i of % by f of £. Product, £. 

8. Multiply 70 j 2^. Product, 15|. 

9. Multiply J by 2f . Product, 2£. 

10. Multiply £ of 6 by £ . Product, 1. 

11. Multiply | of 2 by J of 4. Product, 3. 

12. Multiply continually together £ of 8, J of 7, f of 9 
end J. of 10. " Product, 20. 

13. Multiply 1000000 by f. Product, 555555$. 

Td divide a whole number by a fraction. 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number by a fraction. 

1. A man divided 09 among some poor people, giving 
them J of a dollar each ; how many were the persons who 
received the money ? 9 -f- f = how many ? 

1 dollar is £, and 9 dollars is 9 times as many, that is, ^ ; 
then £ is contained in -^ as many times as 3 is contained 
in 36. Ans. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction, .(thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. , 

2. How many times is £ contained in 8 ? 8 -*• £ = how 
many? 

OPERATION. 

8 Dividend. 
5 Denommator. 

Numerator, 3)40 

Quotient, 13$ times, the Answer, ^ 

To multiply by a fraction, we have seejg (1T 52,) implies 
two operations — a division and a muM^coHon; so, tfco, to 
divide by a fraction implies two opexatt&ns— a mdfyHi&ton 
ww a awtswn'* 
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IT 56. Division is the reverse of multiplication. 



To divide by a fraction, 
whether the dividend be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tient by the numerator. 

Note* In either case, it is matter of indifference, aa it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



12 multiplied by f, the pro- 
duct is 9. 
{ In multiplication, the mul- 

5*r tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (1T 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1. 



12 divided by £, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is more than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is £ contained in 7 ? 7 ~- £ = how 
many? 

2. How many times can I draw J of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by }. 6 by f . 10 by £ . ^ 

4. If a man drink ^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. If 2 1 bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -5- 2f = how many times ? 

Note. Reduce the mixed number to an improper frac- 
tion, 2 J = *£: Ans. 8 acres. 

6. At $4£ a yard, how* many yards of cloth may be 
nought for $ 37 ? Ans. 8& yards, 

7. How many times is -ffc contained in 84 ? 

Aim* 90J times. 
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8. Row many times is *£ contained in 6 ? 

An** J of 1 time. 

9. How many times is 8f contained in 53 ? 

An*. 6ff times. 

10. At | of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -$- £ = how many 
times? 

4 

To divide (me fraction by another* 

IT 57. 1. At § of a dollar per bushel, how much rye may 
be bought for } of. a dollar ? f is contained in f how many 
times ? 

Had the rye been 2 whole dollars per bushel, instead of $ 
of a dollar, it is evident, that $ of a dollar must have been 
divided by 2, and the quotient would have been ^ ; but the 
divisor is 3ds, and 3ds will be contained. 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient ^ is 3 times too small, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that, is, by the denominator of the divisor ; 3 tiines -fij = 
■ft, bushel, Ans. 

The process is that already described, 1T 55 and IT 56. If 
carefully considered, it will be perceived, that the numerator 
ojf the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; urn's, $ inverted becomes $ ; 
then multiply together the two upper terms for. a numerator, and 
the two lower terms for a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 

EXAMPLES FOR PRACTICE. '< 

2. At J of a dollar per bushel for apples, how many bush- ) 
• els may be bought for J of a dollar ? How many times is ^ ] 

contained in } ? Ans. 3 J bushels. 

3. If i of a yard of cloth cost £ of a dollar, what is that 
per yard ? It wUl be recollected, (1T 24,) that when the cost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, «$ (the cost) divided by { J 
(the quantity) will give the price of 1 yard. . • * 

Ans. f| of a dollar per vard. 
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Proof. If the work be right, (IT 16, « Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, f£ X j = $. This, it will be perceived, 
is multiplying the price of one yard (§|) by the quantity (J) 
to find the cost,($;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be f^ of a dollar, what will J of a 
yard cost? Am. £ of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at ^ of a dollar per 
bushel, may be bought for j- of a dollar ? Am. 4$ bushels. 

5. If 4 1 pounds of butter serve a family 1 week, how 
many weeks will 36 J pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Am* 8 T ${ weeks. 

6. Divide £ by £. Quot. I. Divide £ by J. Quot. 2. 

7. Divide f by J. Quot. 3. . Divide $ by ^. Quot . Jf . 

' 8. Divide 2± by U. Divide lOf by 2f 

Quot. 1£. Quot. 4|| 

9. How many times is -jV contained in $ ? Am. 4 times 

10. How many times is f- contained in 4£ ? 

Am. 11$ time* 

11. Divide § of £ by $ of f Quot. 4. 

1F 58- The Rule for division of fractions may now be pre- 
sented at one view ;— 

I. To divide a fraction by a whole number, — Divide the 
numerator by the whole number, when it can be done igfth- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denomincUorbj it, and over the 
product write the numerator. 

II. To divide a whole number by a fraction, — Multiply the 
dividend by the denominator of the fraction, and divide the, 
product by the numerator. 

lilt To divide one fraction by another, — Invert the divisor 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper fractions. 
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EXAMPLES FOR ^RACTICE. 

1. If 7 lb. of sugar cost ■$& of a dollar, what is it per 
pound ? ^y -fir: how much ? f of $fy is how much ? 

2. At $ i for | of a barrel of cider, what is that per bar- 
rel ? v 

3c If 4 pounds of tobacco cost J of a dollar, what does 1 
pound cost? 

4. If i of a yard cost $ 4, what is the price per yard ? 

5. If 14f yards cost $ 75, what is the price per yard ? 

Am. 5^. 

6. At 31 J dollars for lOj- barrels of cider, what is that 
per barrel ? Ans. $ 3. 

7. How many times is $ contained in 746 ? Ans. 1989£. 

8. Divide £ of J by f Divide J by f of f . 

Quot. f . Quot. 3f£. 

9. Divide £ of % by $ of § . Quot. if. 

10. Divide £ of 4 by -&. Quot. 3. 

11. Divide 4f by $ of 4. Quot. 2^. 

12. Divide f of 4 by 4f . Quo/. £} . 



ADDITION AND SUBTRACTION OF FRACTIONS- 

IT 69. 1. A boy gave to one of his companions § of an 
orange, to another £, to another } ; what part of an orange 
did a]e give to all? £ -f- f -|" i ^ how much ? . Ans. J. 

2. A cow consumes, in 1 month, <fc of a ton of hay; a 
horse, in the*same time, consumes ^ of a ton ; and a pair 
of oxen, ^ ; how much do they all consume ? how much 

more does the horse consume than the cow ? the oxen 

than the horse ? -^ -f- ^ -f- ^ = how much ? *fc — A = 
how much ? . -fa — -^ = how much ? 

*• £ + § + i := now much ? f — * J= how much ? 

4. aV + A + A + i* + ]fc = bowmuch? *| — A = 
how much ? 

5. A boy, having f of an apple, gave J of it to his sister * 
what part of the apple had he left? f — ± = how much? 
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When the denominators of two or more fractions are aUke, 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may he added or subtracted, 
by adding or subtracting their numerators, that is, the num- 
ber of their parts, care being taken to write under ' the re- 
sult their proper denominator. Thus, rV H~ A ^ tf > i — t 
= f 

6. A boy, having an orange, gave f of it to his sister, and 
£ of it to his brother ; what part of the orange did he give 
away? 

4ths and 8ths, being parts of different magnitudes, or value, 
cannot be added together. ' We must therefore first reduce 
them to parts of the same magnitude, that is, to a common de- 
nominator. J are 3 parts. If each of these parts be divided 
''. 'into 2 equal parts, that is, if we multiply both terms of the 
fraction \ by 2, (IT 46,) it will be changed to f ; then $ and 
\ are \. Ans. £ of an orange. 

7. A man had $ of a hogshead of molasses in one cask, 
• and f of a hogshead in another ; how much more in one 

cask than in the other ? 

Here, 3ds cannot be so divided as to become 6th s, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The $ will become 
•Jf, and the } will become -fa ; then, ^ taken from -Jf leaves 
,V, Am. 

1T 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be & factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fractions, having a common denominator, — Rule: 
Multiply together all the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the common 
denominator. 
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EXAMPLES FOR PRACTICE. 

1. Reduce §, { and f to fractions of equal value, having a 
common denominator. 

3 X 4 X 5 =60, the common denominator. 
2X4X5 = 40, the new numerator for the first fraction. 
3 X 3 X 5 = 45, the new numerator for the second fraction. 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are £#, M, and ff . By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce £, f , {- and £ to equivalent fractions, having a 
common denominator. Ans, £$$, £j#, $f$, £f$. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, £, $ , and £• 

^»- ** + §* + ** = « = iu>A™™*- 

4. Add together } and f . Amount, 1 £f . 

5. What is the amount ofJ-f-J-f-^ + i? 

S. What are the fractions of a common denominator 
equivalent to f and g ? Ans. £$ and £}, or *fe and £$• 

We have already seen, (IT 59, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the least number that will do this is called their Zeas/ com- 
mon multiple ; therefore, the least common denominator of any 
fractions is the least common multiple of all their denominators* 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
% rule for finding this least common multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number is a multiple of another, 
when the former contains all the factors of the latter. The 

L 
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factors of 4 are 2 and 2, (2 X 2 = 4.) The factor* of 6 
are 2 and 3, (2 X 3 = 6.) Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, tnat is, 2 X 2 ; and also contain* the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any Jactor, except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

H 61. On this principle is founded the Rule for finding 

the least common multiple of two of more numbers. Write 

down the numbers in a line, and divide them by any number 

that will measure two or more m£ them ; and write the quo- 

, tients and undivided numbers in a line beneath. Divide this 

: line as before, and so on, until there are no two numbers 

. that can be measured by the same divisor ; then the conti- 

• nual product of all the divisors and numbers in the last line 

will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 
' 4 * quotients are 2 and 3. There is no number great- 

2 • 3 crthan 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 
If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce $ , £, $ and £ to equivalent fractions of the ; 
least common denominator. ' ..,•»' 

operation. Then, 2X3X2 = 12, least common -^ | 

2 ) 4 ' 2 * ^ ' 6 jdenominator. It is evident we need >a ; 
; ... 3 )2.1.3.3 not multiply by the Is, as this would 

2.1.1.1 * Jw>t ulter the result d 
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To find the new numerators, that is, how many 12ths 
each fraction is, we may take J, £, J and £ of 12. Thus : 

fofl2 = 9x T ,. t /A=} 
i «no ft # New numerators, which, 1 6 . 

A 01 12 = O f ... .,' f TTT = ff 

J f R \ written over the com- 1 " * 

f ot 12 — 8 £ mon d enomma tor8, give # A — * 
iofl2=2) '* (.« = * 

iiw. *, &, A and A- 

8. Reduce £, f , and £ to fractions having the least com- 
mon denominator, and add them together. 

-*»• ii + A + f* = H= Hi* amount. 

9. Reduce £ and £ to fractions of the least common de- 
nominator, and subtract one from the other. 

Am. *fc — A = tV> difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure? Ans.\20. 

11. There are 3 pieces of cloth, one containing 7} yards, 
another 13$ yards, and the other 15 J yards; how many 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least • 

common denominator ; this being done, we shall have, 

«ra — Tis Adding together all the 24ths, viz. 18 -f- 20 

7 *-- 'it ) +21, we obtain 69, that is, £f •= 2£±. 

13£ = 13JJ \ yf e write down the fraction ft under the 

a5{- = 15J£ ) other fractions, and reserve the 2 integers 

Arts 3744 to De c^am^ to the amount of the other 

**' integers, making in the whole 37^-, Ans* 

12. There was a piece of cloth containing 34$ yards, 
from which were taken 12} yards ; how much was there 
left? 

o^_9_ ^ e cannot take 16 twenty-fourths 

34f — 34^ ^^ from 9 twenty-fourths, (^;)we 

12$ =z. 12£J must, therefore, borrow 1 integer, = 24 

. >*M.^uF yds. twenty-fourths, (&,) which, with ^ f 

~.* .' «* * makes f J ; we can now take £| from 

r *j$}, and there will remain ££; but, as we borrowed, so also 

,we must carry 1 to the 12, which makes it 13, and 13 from 

34 leaves 21. Am. 21£J. 

13.*fWhat is the amount of £ of $ of a yard, £ of a yard 

and i of 2 yards ? 

Note. The compound fraction may be reduced to a'siw- 
ple fraction ; thus, $ of f = $ ; and ^ of 2 = | ; then, j -f" 
f-f-f = «§ = l 1 ^ r yds., Am. 
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13. Reduce ^ of a pound, 
"avoirdupois, to the fraction of 
an ounce. 

15. A man has jfa of a 
hogshead of wine ; what part 
is that of a pint? 

17. A cucumber grew to the 
length of ^^j of a mile ; what 
part is -that of a foot ? 

19. Reduce- f of j of a 
pound to the fraction of a shil- 
ling. 

21. Reduce f of f^, of 3 
pounds to the fraction of a 
penny. * * 



IT 64. It will frequently be 
required to find the value of a 
fraction, that is, to reduce a 
fraction to integers of less de- 
nominations. , i 

1. What is theSrtflue of f 
of a pound ? In other words, 
Reduce § of a pound to shil- 
lings and pence. 

$ of a pound is *#■ = 13£ shil- 
lings ; it is evident from J of 
a shilling may be obtained 
some pence ; £ of a shilling is 
J£ == 4 d. That is,— Multiply 
the numerator by thai number 
which will reduce it t» the next 
less denomination, and divide 
the product by the denominator; 
if there be a remainder, multiply 
and divide as before,, and so on ; 
the several quotients, placed one 
after another, in their order, 
will be the answer* 



14. Reduce } of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has ^ of a pint 
of wine ; what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length df 1 foot 4 inches 
= 4f = t of a foot; what part 
is that of a mile ? 

20. ^ of a shilling is f of 
what fraction of a pound ? 

22. iff- of a penny is | of 
what fraction of 3 pounds ? 
•*££■ of a penny is ^ of what 
part of 3 pounds ? -^l of a 
penny is £ of -^ of how many 
pounds ? 

It will frequently be re* 
quired to reduce integers tc 
the fraction of a greater de- 
nomination. 

. 2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence* 
there are 240 pence in h 
pound ; therefore, 13 s. 4 d. is 
£ffl = $ of a pound. That 
is, — Reduce the given man or 
quantity to the least denmnma-- 
Hon mentioned in it, for a nu- 
merator ; then redtoce an inte- 
ger of that greater denomina- 
tion (to a fraction of which it 
is required to reduce the giv- 
en sum or .quantity) to' the 
same denonfiri&on, for a datomi 
nator, and they will form the 
fraction required. 
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EXAMPLES FOR PRACTICE. 

3. What is the value of | 
of a shilling ? 

OPERATION. 

Nwner. & 
12 

Ikuom. 8)36 (4 d. 2 q. iin*. 

~4 

... 4 

16(2 q. 
16 

5. Whirls the value of f 
af a pound. Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. • 



4 d. 2 q. 
4 

18 Numer. 



1 s. 
12 

12 

4 

48 Denom., 



6. Reduce 7 oz. 4 pwt; tc 
the fraction of a pound Troy 

8. Reduce 8 oz. I4f dr. to 
the fraction of a pound avoir- 
dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h, 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft. 1 in. 2 T bar. to the frac- 
tion of a mile. 

14. Reduce I rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7£ d. to 
the fraction of a dollar. 

ia Reduce 2 ft 8 in. 1£ b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
lb. 14 oz. 12^ dr. to the frac- 
tion of a ton. 

Note. Let the pupil be required to reverse and prove the 
following examples : 

21. What is the value of -ft of a guinea? 



9. £ of a month is how ma- 
ny days, hours, and minutes ? 

11. Reduce f of a mile to 
its proper quantity. 

13. Reduce ^ of an acre 
to its proper quantity.' 

15. What is the value of 
f| of a dollar in shillings, 
pence, &c ? 

17. What is the value of ^ 
of « yard * 

19; What is the value of «& 
of a ton ? 
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22. Reduce 3 roods 17£ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? 

24. A man purchased -f 9 of 7 cwt of sugar; how much 
, sugar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction of a day ? v 



ttUFFJUUBULNT TO FRAOTXDHfl. 

QUESTIONS. 

1. What are fractions? 2. Whence is it that the parts 
into which any filing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. What is the number above the line called ? — Why is it 
so called ? 5. What is the number below the line called ? 
— Why is it so called ? — What does it show? 6. What is 
it which determines the magnitude of the parts? — Why? 
7. What is a simple or proper fraction ? — an improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. How u 
a mixed number reduced to an improper fraction ? ■ » 
whole number? 10.' What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 
visor ? by the greatest common divisor ? 13. How is 

it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
viding the denominator multiplies the fraction ? 16. How is a 
mixed number multiplied? 17. WTiat is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist ? — What are they ? 19. When die multiplier is less 
than a unit, what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction ? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multiply- 
ing both terms of the fraction by the same number the value 
of the fraction is not altered? J 24. How many ways are 
there to divide a fraction by a whole number? — What are 
they? 25. How does it appear that a fraction is dundtti by 
multiplying its denominator f 26* How does dividing by- a 
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fraction differ from multiplying by a fraction? ST. When 
the divisor is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? the least common denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the common denominator? 30. How is the com- 
mon denominator to two or more fractions found ? 31. 
What is understood by a multiple? by a common multi- 
ple? — — by the least common multiple? — What is ihe pro- 
cess of finding it? 92. How are -fractions added and sub- 
tracted ? 33. How is a frau^on 'if a greater denomination 
. reduced to one of a teas? — -kof a less to a greater? 
How are fractions of a greater jaoomi nation reduced- to in- 
tegers 5f a less ? — — integey^^^B^ de nomination to the 
fraction of a greater? 




1. What is the amount of Aid jSK ,.# j and f * 
of12£, 3§ and 4 J J T Ans^Mllie Inst, 20-ff 

2. To I ofapound add£ of awtling. *fymo>mt, !8£s. 
Note. First reduce both to the same denomination. 

3. ft of a day added to f of an hour make how many 
hours? what part of a day? -Ant. to the last, %% A. 

4. Add £ lb. Troy ta -fa of an oz. 

■ + Amount, 6 oz. II pwt 16 gr. 

5. How much is J less j r -$, — i? *£ — ^ ? 144 
— 4+? 6 — 4|? T» — ioffofj? 

^n*. to the Ijftf, ££g. 

6. From £ shilling take j of a penny. Rem. S£d. 

7. From | of an ounce take { of a pwt. 

Rem, II pwt. 3 grs. 

8. From 4 days 7£ hours take 1 d. 9^ h. 

■ . Rem. 2d. 22 h. 20m. 

£. At $ £ per yard, what costs £ of a yard of cloth ? 

ff 60. The price of unity, or 1, being given, to find the 
ant of any quantity, either less or more than unity, multiply 
the price by the tptmitity. On the other hand, the cost of any 

Suantity, either less or more than unity, being gii en, to find 
te price of unity, or 1 , divide the cost by the quantity. 

*"■ An*. $#.. 
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I. If { J lb. of sugar cost fa of a shilling, what will ffi of 
a pound cost ?• 

This example will require two operations : first, as above, 

to find the price of 1 lb. ; secondly, having found the price 

of 1 lb., to find the cost of $f of a pound -fc *■ -t- li ( f? 

_Sf A b. IT 87) — iVs s. the price of 1 lb. Then, AV s. X 

MB of tVb *■ * H») = ?!«,»• - 4 d - ^Stt *)-, 'A« 

. ..; may reason thus: first to find the price of 1 lb.: 

lb. costs ^ s. If we knew what y^ lh. would cost^ 

e might repeat this 13 time* and the result would be the 

If 4$ lb* costs ^ g., it is o*i- 

- tJ^-b., and yj lb. will cost 

. = the price of-1 lb". TBln, 

>f |f of a. pound. T g£f s. 

"Is process is called solving 

t let the p\ipil *sajve the following- 
questions.: 

. If 7 lb, of^iijrar r^t j of a dollar, what As that 
pound' f oSf= hot? ftuch? What is it for* lb. ? $ 
of J '=. how Such ? What for 12 pounds? y of £t=liow 
much ? .jins. to the last, $ If. 

3. If S^ yds. of cleth cost $3, whal cost 9| yards ? 

Am. # 4*269. 

4. If 2 oz. of silver cost $ 2'24, what costs $ ok. > 

% - * ■ * ^n*. $ <S4. 

5. Iff oz. costs Sj T J, what costs 1 oz. ? Aia. $ 1*288. 
6.*lf £ lb. less by J costs 13, d., what costs 14 lb. less by 

£of2Tb.? Ans. 4dE.9 s. Sfy d. 

7. If E yd. cost $ |, what will 40J yds. cost ? 

Ans. $59'062+. 

8. If -fe of a ship costs $251, what is X of her worth ' 

Jv $53<78S+. 

9. At,3J£. per cwt.^what will 9f lb. cost? 

Ans. 6 s. 3 A d. 

10. A merchant, owning f of a vessel, sold $ of his snare 
for $ 957 ; what was the vessel worth ? Aiu. $ 1794'375. 

II. If £ yds. c«t T £., what will -fa of an ell Ens;, cost? 
, Ans. 17 s. 1 d. 2 T q. 

• Th« and ibo following tm maniples ojually referred to the rule Proartim 
. <*RxlcofThr«. See TTWeV 35. . ■ ^ . 
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12. A merchant bought a number of bales of velvet, each 
containing 129£f yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 11 for 7 yards, and gained 
$ 200 by die bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, §% ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

* Ans. 144£ feet 

14. If 16 men fin ish a piece of work in 28£ days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Ans. 37£ days. 

15. How many pieces of merchandise, at 20 j- s. apiece; 
must be given for 240 pieces, at 12£ s. .apiece ? Am. 149-^V. 

16. How many yards of booking that is 1^ yd. jm^^ul 
be sufficient to 4ine 20 yds. of camlet that is * 
wide ? 

First find the contents of die camlet in square 
then it will be easy to find how many yards in _^^ 
bocking that is 1^ yd. wide it will take to make tEeHlame 
quantity. Ans. 12 yards of camlet. 

17^ If li yd. in breadth require 20 J yds. in length to 
make a cloak, what in length that is $ yd. wide will be re- 
quired to make the same ? Ans. 34£ yds. * 

18. If 7 horse* consume 2 J tons of hay in 6 weeks, how^y 
mary tous will 12 horses consume m 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much l2 horses would consume 
in 8 weeks. 

2f = -^ tons. If 7 horses consume -*£ tons in 6 weeks, 
1 horse will consume ^ of -y- ~ ££ of a ton in 6 weeks ; and 
if a horse consume ££ of a ton in 6 weeks, he will consume 
£ of ££ = T^g- of a ton in 1 week. 12 horses will consume 
12 times -^ = -}£ § in 1 week, and in # 8 weeks they Tvill 
consume 8 times -fff = 4^ ~ 6f tons, Ans, 

19. A man with his family, which in all were 5 persons, 
did usually drink 7£ gallons of cider in 1 week ; how much 
will they drink in 22£ weeks when 3 persons more are 
added to the family ? Ans. 280$ gallons. 
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20. If 9 students spend 10JJE. in 18 days, how. much 
will 20 students spend in 30 days ? Am. 39 £ . 18 s* 4{f <L 



BBCnSAA FRACTIONS. 

IT 66. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and thai 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into'any other number of equal parts, and so 
on. Such are called common, or vulgar fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of^decimal fractions, in which an individual thing, or 
nuriy^g&Lsupposed to be divided first wt^Jten equal parts, 
wmBBBtLe* tenths ; and each of these parts to be again di 
videcJMHjen other equal parts, which will be htmdredths, 
and eatfroi these parts to be still further divided into ten 
other equal parts, which will be thousandths; and so on. 
Such are called decimal fractions, (from the Latin word decern, 
which signifies ten,) because they increase and decrease, iu a 
ienfold proportion, in the same manner as whole numbers. 

IT 67. In this way of dividing a unit, it is evident, that 
the denominator- to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed; conse- 
quently, the denominator 4o a decimal fraction need not be 
expressed, for the numerator only, written with, a point be- 
fore it (') called the separatrix, is sufficient of itself to ex- 
press the true value. Thus, 

-fa are written <6. . 

*fr '27. 

- - w^- t tffto '685. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
) lers annexed as there are places in the numerator. Thus, 
<a765 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina * 
tor. Any decimal ntay be expressed in the form of a com- 



• i 



1T67. 



DECIMAL FRACTIONS. 



133 



moD fraction by writing under it its proper denominator. 
Thus, '3765 expressed in the form of a common fraction, 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed number. 
Thus, 25'63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
'63, or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten-million ths, and, generally, 

how to read or write decimal fractions, may be seen from 

the following 

TABLE. 
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Tenths. 
Hundredths. 
Thousandths. 
Ten-Thousandths. 

Hundred-ThousQgdkhs. 

Millionths. 
Ten-Millionths. 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth parts of a 
unit ; the second figure, so many hundredth parts of a unit ; 
the' third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing^ in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, '5, '50, '500 are all of the same value, each being 
equal to -fa, or £. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of different 
value, '5 being equal to -fa or £ ; '05 being equal to yfo, or 
fa ; and '005 being equal to y^, or gfa. 

Decimal fractions, having different denominators, are readily 
reduced to a common denominator, by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

tf 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lo^fst 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Auy whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
25000 thousandths, &c Consequently, any mixed number 
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may be read together, giving it the name of the lowest de- 
nomination or right hand figure. Thus, 25*63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus,. ^iflf*. 

The denominations in* federal money are made to corre- 
spond to the decimal divisions of a' unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar-; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-^ ;= 46'7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 
Fifty-two and six hundredths. 
Nineteen and four hundred eighty-seven thousandths. 
Twenty and forty-two thousandths. 
One and five thousandths. 
135 and 3784 ten-thousandths. 
9000 and 342 ten-thousandths. 
__ 10000 and 15 ten-thousandths. 
974 and 102 mill ion ths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 
500 and 5t hundred-thousandths. 
47 millionths. 
Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS. 

IT 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c, 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding where to place the decimal point in the result. 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $ 8, a firkin of but* 
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ter for $ 3*50. 7 pounds of sugar for 83£ cents, an ounce 
rf pepper tot 6 cents ; what did he give for the whole ? 

OPERATION. 

$ 8* = 8000 mills, or lOOOths of a dollar. 
3'50 sz 3500 mills* or lOOOths. 
'835 =z 835 mills, or lOOOths. 
«06 = 60 mills, or lOOOths. 

Ans. $ 12 4 395 = 12395 mills, or lOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $175 "75; how much did 
he then owe ? 

OPERATION. 
$ 375* = 37500 cents, or lOOths of a dollar. 

175*75 = 17575 cents, or lOOths of a di Jar. 
$ 199 ( 25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions,— Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
bers. 

EXAMPLES FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13 '25 bushels; 8'4 bushels; 23 f 051 bushels, 6 bushels, and 
'75 of a bushel; how. much did he sell in the whole ? 

AnsSJb 15451 bushels. 

4. What is the amount of 429, 21^, 355 T0 ^, lyfo and 
1-ft ? Ans. 808tV^, or 808*143. 

5. What is the amount of 2 tenths, 8.0 hundredth*. Q 9 
thousandths, 6 thousandths 9 tenths, and 5 thoit*aiMJita ; 

Ans.. 2. 
u. What is tne amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two thou- 
sandths, and sixteen hundredths ? 
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7. A man, owing $4316, paid $376*865; how much did 
he then owe? Ans. $3939435. 

8. From thirty-fiye thousand take thirty-five thousandths. 

Ans. 34999*965. 

9. From 5*83 take 4*2793; Ans. 1*5507. 

10. From 480 take 245*0075. An*. 234*9925. 

11. What is the difference between 1793*13 and 817* 
05693? Ans. 976*07307. 

12. From 4^ ta ^e 2^. - Remainder, l-#&, or 1<98 « 

13. What is the amount of 29^, 374 T ^fc nnr , 97£Aft, 
S^tAtt* 27, and 100^? Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt ? 

OPERATION, 
23*571 cwt. == 23571 lOOOths of a cwt 
7 7 



. Ans. 164*997 cwt = 164997 lOOOths of a cwt. 

We may here (1T 69) consider the multiplicand so many 
thousandths of a cwt., and then the product will evidently be 
thousandths, and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier, the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off in the pro- 
duct as many places for decimals as there are decimal places in 
both factors. 

2. Multiply *75 by *25. 

OPERATION. i n this example, we have 4 de- 

^ cimal places in both factors ; we 

2 *> must therefore point off 4 places 

375 for decimals in the product. The 

250 reason of pointing off this" mi m 

> ber may appear still more plain, 

'18TB Product. if we consider the two factors as 

M* 
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common or vulgar fractious- Thus, '75 is £&, and c 25 is 
flfc : uow,^ Xft = rWifr = '1875,. Jim. same as be- 
fore. 

3. Multiply «125 by <03. 

° F ^126 riON " Here ? ** the numDer of significant 

( Qg figures in the product is not equal to 

the number of decimals in both fac- 

'00375 Prod. tors % the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The. correctness of the rule may ap- 
pear from the following process : '125 is x\ft&> &**<* '° 3 ls 
rfo : now, Jfih X rhs = ioWoo = '00375, the same as 
before. 

These examples will be sufficient to establish the following 

RULE. 

In the multiplication of decimal fraction*, multiply as in whole 
numbers, and from the product point off so many figures for deci- 
mals as there are decimal places in the multiplicand and multi- 
plier counted together, and, if there are not so many figures in the 
product, supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At $ 5'47 per yard, what cost 8*3 yards of cloth ? 

Ans. $45'401. 

5. At $ '07 per pound, what cost 26*5 pounds of rice ? 

. 4ns. $ 1'855. 

6. If a barrel contain 1*75 cwt of flour, what will be the 
weight of '63 of a barrel ? Ans. 1*1026 cwt 

7. If a melon be worth $'09, what is c 7 of a melon 
worth ? Ans. 6y% cents. 

8. Multiply five hundredths by seven thousandths. 

Product, '00035. 

9. What is <3 of 116 ? Ans. 34'8 

10. What is '85 of 3672 ? Ans. 3121'2. 

11. What is '37 of '0563 ? Ans. fc 020831. 

12. Multiply 572 by '58. Product, 331'76. 

13. Multiply eighty-six by four hundredths. 

Product, 3'44. 

14. Multiply '0062 by '0008. 

15. Multiply forty-seven tenths by one thousand eighty- 
six hundredths. 
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16. Multiply two hundredths by eleven thousandths* 

17. What will he die cost of thirteen hundredths of a ton 
of hay, at $ 11 a ton ? 

18. What will he the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages he seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

If 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand «ud multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
quotient^ counted together, must always be equal to the number of 
decimal places in the dwidend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6' barrels of flour cost $44*718, what is that a bar- 
rel > 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, = $ 7*453, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7*453 *° er > mus * De e qual to the number 

of decimal places in the dividend, 
there being no decimals in the divisor, — therefore point off 
three figures for decimals in the quotient, equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4*75 a barrel for cider, how many barrels may be 
bought for $ 31 ? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and $31, by 
annexing two ciphers, =s 3100 cents ; that is, reduce the di- 
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vidend to parts of the same denomination as the divisor. 
Then, it is plain, as many times as 475 Cents are contained in 
3100 cents, so many barrels may be bought 

475)3100(6}^ barrels, the Answer; that is, 6 barrels and 
2850 $££ of another barrel. 

But the remainder, 250, instead of be- 
ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 

OPERATION. 

4*75) 31 '00(6*526 + barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of. another 

barrel. 

ovtk ^y annexing a cipher to the first 

2375 remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 we obtain from it '5, and a still fur- 

ther remainder of 125, whieh, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

150 The last remainder, 150, is Jff of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them t.o be five, 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply ' 125 by 
'03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by '125. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
ihe decimal points in their proper places. Thus, 
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OPERATION. The divisor, 125, fa 375 goes 3 

< 125)H)u375( < 03 times, and no remainder. We have 

375 on |y t place the decimal point in 

jPOO the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently there must he five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must he two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions. will bring us to the 
same result. Thus, 425 is V&&, and ( 00375 is i WW : 

now, 10 V<ft)g -8- tW& = T*iM*for = jfar = '03, the same 
as before* 

IT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 

RULE. 

In the division of decimal fractions, divide as in whole num- 
bers, and from the right hand of the quotient point off as many 
figures for decimals, as the decimal figures in the dividend ex- 
ceed those in the divisor, and if there are not so many figures in 
the quotient, supply the deficiency by prefixing ciphers* 

u at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
the ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPLES FOB. PRACTICE. 

4. If $472*875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36*375. 

5. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 124 cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6£ cents apiece, bow many oranges may be bought 
for $ 8 ? Ans. 128 oranges. 

8. If '6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Ans. $8 l 333+. 

9. Divide 2 by 534. Quot. '037 +* 
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10. Divide '012 by '005. > Quot. 2'4* 

11. Divide three thousandths by four hundredths. 

Quot. H)75 

12. Divide eighty-six tenths by ninety-four thousandths. 

13. How many times is '17 contained in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

1T 74. 1. A man has $ of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in £, because 
the denominator is not contained in the numerator.- We 
may, however, reduce the numerator to tenths, (1T 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4'0. Then, as 'many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is f$, 3*0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. . 4 
into 20 goes 5 times, and no remainder. J of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operation may be presented in form as follows . — 

Num. 
Denom. 4 ) 3H) ('75 of a dollar, the Answer. 

"20 
20 



IT 74. VULGAR FRACTIONS TO DECIMALS. 14S 

3. Reduce -fa to a decimal fraction. 
The numerator must be reduced to hundredths, by annex- 
ing two ciphers, before the division can begin. 

66 ) 4*00 (*0606 +, the Answer. 
396 



400 As there can be no tenths, a cipher must 

396 be placed in the quotient, in tenth's place. 

4 

Note. ■£$ cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule :-r-Tb reduce a common to a decimal frac- 

* Decimal figures, which continually repeat, like '06, in this exam- 
ple, are called Repetends, or Circulating Decimals. If only one figure 
repeats, as '3333 or '7777, &c, it is called a single repetend. If two or 
more figures circulate alternately, as '060606, '234234234, &c, it is 
called a compound repetend. If other figures arise before those which 
circulate, as '743333, '143010101, &c., the decimal is called a mixed 
repetend. 

A single repetend is denoted by writing only the circulating figure 

with a point over it : thus, '3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3's. 

A compound repetend is denoted by a point over the first and last re- 
peating figure : thus, '234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetend may 
be found, or, in other words, how it may be reduced to its equivalent 
vulgar fraction. 

If we attempt to reduce -J- to a decimal^ we obtain a continual repe- 
tition of the figure 1 : thus, '11111, that is, the repetend 4. The value 
of the repetend 4, then, is i ; the value of '222, Ac., the repetend % 
will evidently be twice as much, that is, $-. In the same manner, 5=a 
J, and '4 = $, and '5 = J, and so on to §, which = $ — I. 

1. What is the value of '8 ? An*, f* 

2. What is the value of '6 ? Ans. f = $ . What is the value of '3 ? 
off? of '4? of <5? of '9? of 4? 

If ^g- be reduced to a decimal, it produces '010101, or the repetend 01 , 
The repetend '02, being 2 times as much, must be ^r and '63 = tf^, 
tad '48, being 48 times as much must be |f, and '74 = }|, &c. 
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turn, — Annex one or more ciphers % as may be necessary r , to. tKe 
numerator, and divide it by the denominator. If then there be 
a rema* 4 *'l*~* annex another cipher, and divide as before, and so 
cmitim* u> <*u so long as there shall continue to be a remainder, 
or until the fraction shall be reduced to any necessary degree 
of exactness The quotient will be the deeimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so. 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. Reduce £, £, ^y, and y^ to decimals. 

Ans. <5 ; '2frj '025 ; '00797 + 

5. Reduce §J, t^, tVW> and ^f^ to decimals. 

Ans. '692 + ; c 003 ; '0028 + ; '000183 -f-. 

6. Reduce f£§, 1J yV, ^^ to decimals. 

7. Reduce f , fa yf F , £, f, fa A> *A* to decimals. 

8. Reduce £, §, |, £, f , & f, fa fa ft to decimals. 



tftfitf be reduced to a decimal, it produces *601; consequent!/, 

'002 «=i^jhr, and '037 = Jft . and 425 = ${& &c. As this principle 
will apply to any number of places, we have this general Rule for re- 
ducing a circulating decimal to a vulgar fraction, — Make the given 
*epetend the numerator, and the denominator will be as many 9s as 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? Ans. $$£• 

4. What is the value of '003? <6l4? '324? - — *6l021 ? 

<|i4G3? — ^'002103? Ans. to last, f^ftrW 

_*fe?5. What is the valuo of <43 ? 

In this fraction, the repetend begins in the second place, or place of 

hundredths. The first figure, 4, is j^y, and the repetend, 3, is $ of tVi 

that is, -$j * these two parts must be added together, t^j + $s = $§ 

= tit <Ang* Hence, to find the value of a mixed repetend, — Find the 
- value of the two parts, separately, and add them together. 

6. What is the value of '153 ? tVo" + SoSf =* £5$ « t^ft* An * 

7. What is the value of '0047 ? Ans. 3 JoV 

8. What is the value of '188 ? 'l6* ? '4123 ? 

It ib plain, that circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to thejtr equivalent vulgar fractions. 
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REDACTION OF DECIMAL FRACTIONS. 

IT 76- Fractions, we have seen, (IT 63,) like integers, are 
reduced from low to higher denominations by division, and 
from high to lower denominations by multiplication. 



To reduce a compound num- 
ber to a decimal of the highest 
denomination. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12,' is '5 s., which annexed 
to the 7 s. making 7'5 s., and 
divided by 20, is '375 £ . the 
Ans. 

The process may be pre- 
sented in form of a rule, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, • by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to 
the fraction of a pound. 

OPERATION. 
20)10*0 pwt 

12)1 '5 oz. 



'125 lb. Ans. 

N 



To reduce the decimal of a 
higher denomination to integers 
of lower denominations. * 

2. Reduce '375 £. to in- 
tegers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, '50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Am. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce '125 lbs. Troy to 
integers of lower dendmina- 

tions. 

OPERATION, 
lb. '125 
12 

oz. 1'500 
20 



pwt.10'000. Ans. 3 oz. 10 pwt 
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5. Reduce 4 cwt 2f qrs. to 
\k? Wimal of a ton. 

\ote . 2$ = 2'6. 

?. Reduce 38 gals. 3 C 52 qts. 
of boor, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 ra. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10£ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 



6. What is the value of 
( 2325 of a ton ? 

8. What is the value of '72 
hhd. of beer? 

10. What is the value of 
'375 of a yard? 

12. What is the value of 
'713 of a day? 

14. What is the value of 
'78125 of a guinea ? 

16. What is the value ol 
45334821 of a ton? . 



Let the pupil be required to reverse and prove the follow 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a league ? 

* 21. Reduce 10 s. 9£ d. to the fraction of a pound* ' 

IT 76- There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

-fa of 20 s. is 2 s. ; therefore every 2 s. is -j^, or '1 £. 
Every shilling is ^zr y^j, or '05 JB. Pence are readily 
reduced to farthings. Every farthing is ^^ £. Had it so 
happened, that 1000 farthings, instead- of 960, had made a 
pound, then every farthing would have been xtjW? or c 001 £• 
But 960 increased by ^ part of itself is 1000 ; conse^ 
quently, 24 farthings are exactly x£ihj, or 4 ^ 25 ^ •» ana# 48 
farthings are exactly T JHta, or '050 £. Wherefore, if -the 
number of farthings, in the given pence and farthings, be 
more than 12, ^ part will be more than £; therefore add 1 
to them : if they be more than 36, ^ part will be more than 
l£; therefore add 2 to them: then call them so many 
thousandths, and the result will be correct within less Uian 
& °f T/dnr °f * pound. Thus, 17 s. 5$ d. is reduced to the 



u* 
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decimal of a pound as follows : 16 s. = '8 £. and 1 s. = 
'05 £ . Then, 5£ d. = 23 farthings, which, increased by 
1, (the uumber being more than 12, but not exceeding 36,) is 

024 £ ., and the whole is '874 £ . the Ans. 

Wherefore, to reduce shillings, pence and farthings to the 
decimal of a pound by inspection, — Call every two shillings one 
tenth of a pound; every odd shilling, five hundredths; and the 
iwiiber of farthings, in the given pence and farthings, so many 

housandths, adding one, if the number be more than twelve ana 
not exceeding thirty-six, and two, if the number be more than 
'hirty-six. 

tf 77. Reasoning as above, the result, or the three first 
figures' in auy decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and two when above thir- • 
fcy-six, and the. result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value 01/876 £ . 
by inspection : — 

'8 tenths of a pound - - - =r 16 shillings. 

'05 hundredths of a pound = 1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. 6£ d. 

'876 of a pound - - - - = 17 s. 6 J d. 

Ani. 
EXAMPLES FOR PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. 0£ d. .Ans. '479 Jg., *nd '603 JB. 

2. Find, by inspection, the value of '523J6., and '694 jg. 

Ans. 10 s. 5£ d., and 13 s. 10£ d. 
, 3. Reduce to decimals, by inspection, the following sums, 
and fad their amount, viz. : 15 s. 3 d.; 8 s. 11 £ d. ; 10 s. 
6f d. ; 1 i. 8£ d. ; j d., and 2£ d. Amount, £ 1'833. 

4. Find the value of '47 £. 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced toThoftsandths, • 
will require a cipher to be annexed to the right hand, oi * 
supposed to be so. Ans. 9 s. 4$ d. 
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5. Value the following decimals, by inspection, and find 
their amount, viz.: "7*6 £.; '357 £.; '916^.; «74£. f 
'«£.; <25£.; <09£.; and '008 £. 4«*. 3X. 12s.ll d. 



SUTOUBMDBMT TO BSOIMAZ. PRAOTtONS 

QUESTIONS. 

1. What are decimal fractions ? 2. Whence is the term 
derived? 3. How do decimal differ from common frac- 
tions? 4. How are decimal fractions written? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every figure . 
determined ? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

third figure ? — fourth figure ? 8. How do ciphers, 

'placed at the right hand of decimals, affect their value ? 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 

^What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the ruTe for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection ? 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 

♦ shillings, pence and farthings, by inspection? 



I 
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EXERCISES. 

1. A merchant had several remnants of cloth, measuring 
as follows, viz. : 



7 £ yds. } 
H 

3jk 



How many yards in the whole, and what would 
the whole come to at $ 3'67 per yard ? 



• •••k 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36 '475 yards. $ 133*863 -f, cost 

2. From a piece of cloth, containing 36f yds., a merchant 
sold, at one time, 7-^ yds., and, at another time, 12| yds. ; 
how much of the cloth had he left ? Ans. 16 l 7 yds. 

3. A farmer bought 7 yards of broadcloth for 8-^j £ ., a 
barrel of flour for 2^ £ ., a cask of lime for If £ ., and 7 lbs. 
of rice for ^ £. ; he paid 1 ton of hay at 3-j7 ff £. y I cow 
at 6$ £ ., and the balance in pork at j\y £ . per lb. ; how' 
many were the pounds of pork ? 

Note. Iu reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Arts. 108|Jb. 

£. At 12£ cents per lb., what will 37£ lbs. of butt»r cost ? 

Ans. $4 C 71S£. 

5. At $ 17'37per .ton for hay, what will llg tons cost? 

Am. $201'92f 

6. The above example reversed. At $ 201*92$ for 1 1$ tons 
of hay, what is that per ton ? Ans. $ 17*37, 

7. If fc -*5 of a ton of hay cost $ 9, what is that per ton ? 
Consult 1F 65. Ans. $ 20. 

8. At '4 of a dollar a gallon, what will '25 of a gallon 
of molasses cost ? Ans. $*1. 

9. At $ 9 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost ? 

Note, Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
'ow, to four places. Ans. 71'035-J-. 

10. At $ 69 4 875 for 5 cwt. 1 qr. 14 lbs. of raisins, what is 
that per cwt ? Ans. $ 13. 

1 1. What will 2300 lbs. of hay come to at 7 mills per lb. t 

Ans. $16' 10. 

12. What will 765£ lbs. of coffee come to, at 18 cents per 
lb.? As*. $137*79. 
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13. What will 12 gals. 3 qts. 1 pt of gin cost, at 28 cents 
per quart ? 

Note. Reduce the whole quantity to quarts and the deci- 
mal of a quart Ans. $ 14*42. 

14. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100425; 
what was that per yard ? Ans. $ 6. 

15. At $ 1'92 per bushel, how much wheat may be 
bought for $ '72 ? Ans. 1 peck 4 quarts 

16. At $92*72 per ton, how much iron may be pur- 
chased for $60'268? Ans. 13 cwt 

17. Bought a load of hay for $9*17, paying at the rate 
of $ 16 per ton ; what was the weight of die hay ? 

Ans. 11 cwt. 1 qr.231bs. 

18. At $ 302*4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? Ans. $94*50. 

19. The above reversed. At $94*50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ans. $ 302*4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $ 1*80 for 3 J qts. of 
wine, what is that per gal. ? 

22. If £ of a ton of pot- 
ashes cost $60*45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost 3± qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will $ of a ton 
cost? 



24. If'8ofayard 
of cloth cost $2, 
what is that per 
yard? 

27. If 14 cwt of 
pot-ashes cost 19 JE . 
5 8., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27 £ . 
10 s., what will 14 
cwt cost? 



26. At $2*5 per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 £. 10 s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 £ . 
5 s.,.? 



Note. After the same manner let the pupil reverse and 
prove the following examples : 
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30. At $ 18'50 per ton, how much hay may be bought 
for $ 12'025 ? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $ 6 per 
yard ? 

32. At $ 22*10 for transportation of 65 cwt 46 miles, what 
is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt 16 grs. for 
3 £ . 2 s. 3 d. 3$ q. ; what was that per ounce ? 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrs. 21 
lbs, at 4 £ . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to" produce 47 
quarters 4 bushels ? . 

Note. The above example will require two operations, 
**" • for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1*25; how much 

x did it weigh ? 



REDUCTION OF CURRENCIES. 

# 

IF 78. Previous to the act of Congress in 1786 establish 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the game in name, were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called English, or sterling money 

Nov^Sc^tia, i 5 8 - caUed Camda currenc y- 

The New Eng- 
land States, 
Virginia, m 
Kentucky, and 
Tennessee, 

New York, - ^ 

Ohio, and \ 8 s., calRfo New York currency. 

N. Caroling 



► 6 s., called NewJSngland currency. 
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1 dollar is reckoned in 
New Jersey, ^ 

EXv^and f 7fc •4f«DrfP«« 9 iBwl» currency. 

Maryland, J 

S. Carolina and > . j n j *■» 

q . > 4 s. 8 d., called Ckorgta currency. 

1. Reduce 6£. 11 a. 6Jd. to federal money. 

Note. To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by t»- 
speclum, as already taught, IF 76* 

6£. lis. 6id. = £6'576. 

English money.— Now, supposing the above sum to be 
English money, — 1 £ . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 54 pence, that is, Jfo = ^ of 1 pound. Now, as many 
times as j*j,.the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £6'576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
money, — Divide the given sum by ^y, the quotient will be 
federal money. 

£ 6*576 English money. &<**• It wffl be 

40 recollected, to di- 

vide by a fraction, 

9^ 263*040 we multiply by the 

29<226f federal money, Answer. denominator, and 
• • J1 divide the product 

by the numerator. 

Canada currency. — Supposing the above sum to be Cana- 
da cuirency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, jflflj = £ of 1 pound. Therefore, — To reduce Cana- 
da currency to federal money, — Divide the given sum by J, and 
the quotient will be fed^fal money ; or, which is the same 
thiug, — Multiply the given sum by 4. 

^6*576 Canada currency* 
4 

$ 27 ( 304 federal money. Answer. 
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New England currency. — 1 dollar, in this currency, is 
6 s. = 72 pence, that is, ^ = -&, or *3 of a pound. There- 
fore, — To reduce New England currency to federal money, — Di - 
vide the given sum by ( 3. 

'3) £ . 6*576 New England currency. 

$ 21*92 federal money, Answer. 

New York currency. — 1 dollar, in this carrency, is 8 s. = 
96 pence, that is, ^% = fa or '4 of a pound. Therefore, 
— To reduce New York currency to federal money y — Divide the 
given sum by *4. 

*4) £ . 6*576 New York currency. 

$ 16*44 federal money, Answer. 

Pennsylvania currency. — 1 dollar, in this currency, is 7s. 
6 d. = 90 pence, that is, ^ft = £ of a pound. Therefore, — 
To reduce Pennsylvania currency to federal money, — Divide by 
§, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

£ . 6*576 Pennsylvania currency. 
8 



3)52*C08 

$ 17*536 federal money, Answer* 

Georgia currency. — 1 dollar, Georgia currency, is 4 s. 
8 d. = 56 pence, that is, ^y = £$ of a pound. Therefore, — 
To reduce Georgia currency to federal, money, — Divide by fc, 
that is, multiply the given sum by 30, and divide the pro* 
due* by 7. 

£. 6*576 Georgia currency. 
30 



7)197*280 



$ 28*162$ federal money, Answer. 

From the foregoing examples, we derive the following 
general Rule : — To reduce English money, and the currencies 
of Canada and the several States, to federal money, — First, re- 
duce the shillings, &&, if any in the given sum, to the deci- 
mal of a pound ; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given currency, is 
a fractional part of 1 pound. 



Answers. 
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EXAMPLES FOR PRACTICE. 

2. Reduce 125£ ., in each of the before named ctuiencies, 
to federal money. 

' 125 JE . English money, is $ 555 c 555f . 

125£. Canada currency, ... $500. 

125 JS. New England currency, ... $41G'666§. 

125^. New York $312*50. 

125^. Pennsylvania $333<333£. 

I 1 25 £. Georgia $535'7l4f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = '075 i! . English money, is $ '333£ ; 
Canada currency, it is $ '30 ; New England currency, it is 
$'25; New York currency, it is .$'187£; Pennsylvania 
currency, it is $ '20; Georgia currency, it is $ '321$. 

4. Reduce 7$JB. 15 s., in the several currencies, to federal 
money. 

5. Reduce IS £.0 s. 8f d., in the several currencies, to 
federal money. 

6. Reduce 4£ d., in the several currencies, to federal 
money. 

7. Reduce 36 J£. 3 s. 7£d., in. the several currencies, to 
federal money. 

IT 79. To reduce federal money to any of the before named 
currencies, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection, as 
already taught, 1T 77. • 

EXAMPLES FOR PRACTICE. 

1 . Reduce $ 1 18 4 25 to the several before named cur- 
rencies. £. s . d. 

English money, is 26 12 1 J. 

Canada currency, ...29 11 3. 

Answer. J N. England currency,... 35 9 6. 

$ 118*25, changed to | N. York 47 6 0. 

Pennsylvania ... 44 6 10£. 

Georgia '. 27 11 9£ 
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2. Change $ 250 to the several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $45 c 12£ to the several currencies. 



IT 80. It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 J2 . 6 s. 8 d., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. = 54 d. English money. $ 1 is 6 s. s= 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c, English money, is $f = $ 
of the same in N. England currency ; consequently,— To re- 
duce English money to N. England currency, — Multiply by $, 
or, which is the same, increase it by £ part of itself. Thus, 

£t, 3. d. q. 

3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency, Answer. 

Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to be reduced, the de- 
nominator of a fraction, over which write $ 1 in pence, of 
the currency to which it is to be reduced, for a numerator* 
This fraction may then be reduced to its lowest terms be* 
fore multiplying. 

On the same principles, let the pupil form for himself multir 
pliers, by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N.- 
York, Pennsylvania, and Georgia currencies. 

N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 

N. York -currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 
,.. Pennsylvania currency to English, Canada, N 
England, N. York, and Georgia currencies 
Georgia currency to English, Canada, N. Eng- 
land; N. York } and Pennsylvania currencies* 



»••; ......... 
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2. What will be the interest oi $ 32<15, 1 year, at 4| per 
cent. ? 

$ 3245 principal Tn e re being foe de- 

'045 rate per cent. cmia i pi^g \ n the rotd- 

16075 tiplicand and multiplier, 

12860 ^ ve ^& ures must be 

pointed off for decimals 

Ans. $ 1*44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and -jy\y of a mill. Parts of a mill are 
not generally regarded; hence, $ 1*446 is sufficiently exact 
for the answer. 

3. What will be the interest of $ 11'04 for 1 year, at 3 

per cent ? — — at 5£ per cent. ? at 6 per cent. ? 

at 7£ per cent ? at 8£ per cent ? — ■ — at 9 j per cent. ? 

at 10 per cent ? at 10£ per cent ? at 11 

percent? -at 11 J per cent? at 12 per cent? 

at 12 J per cent ? 

4. A tax on a certain town is $ 1627*18, on which the 
collector is to receive 2£ per cent for collecting; what will 
lie receive for collecting the whole tax at that rate ? 

Ans. $40*679. 

Note. In the same way are calculated commission, in* I 
surance, buying and selling stocks, loss ard gain, or any ] 
thiifg else rated at so much per cent without respect to time. 

5. What must a man, paying $ 0'37£ on a dollar, pay on 
a debt of $ 132*25 > Ans. $ 49*593. 

6. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12 J per cent, that is, 12£ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72*50 ; whole amount 
$ 652*50. 

7. A merchant bought a quantity of goods for $ 763 C 37J ; 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877*881, 

IT 82. Commission is an allowance of so much per cent 
to a person called a correspondent, factor, or broker, for as 
sistiug merchants and others in purchasing and selling gooda. 
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8. My correspondent sends me word that he has pur- 
chased goods to the value of $ 1286, on my account; what 
witf his commission come to at 2£ per cent ? Arts. $ 32' 15. 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317'46, at a commission of 3£ per cent. ? 

Am. $75'317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4£ 
per cent ? . Ans. . $ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued 1 1 $ 3500, at J per cent ? 

By removing the separatrix 2 figu ^s towards the left, it is 
evident, the sum itself may be made t express the premium 
at 1 per cent, of which the given rate parts may be taken ; 
thus, 1 per cent, on $ 3500 is $ 35'00, and j of $ 35 ( 00 is 
$26 '25, Answer. 

12. What will be the premium for insurance on a ship and 

cargo valued at $25 156 '86, at £ per cent ? at § per 

cent. ? at £ per cent r — at £ per c*nt ? at J 

per cent ? Ans. At £ per cent the premiu.n is $ 157*23. 



Stock is a general name for the capital of ary trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money, the stock is said to be at 
par, which is a Latin word signifying etjnal ; when for more, j 

it is said to be above par ; when for less, it is said to be be- ^ 

low par. 'j 

13. What is the value of $7564 of stock, at 112£ per 
cent ? that is, when 1 dollar of stock sells for 1 dollar 12£ 
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cents in money, which is 12£ percent above par, or 12£ per 
cent, advance, as it is 'sometimes called. Ans. $8509*50 

14. What is the value of $3700 of bank stock, at 95£ 
per cent, that is, 4J p«r cent, below par ? Ans. $3533'50« 

15. What is the value of $ 120 of stock, at 92 J per cent r 

— at 86£ per cent ? at 67f per cent ? at 104£ 

per cent. ? . at 108£ per cent ? at 115 per cent ? 

at 37£ per cent, advance ? 



Loss and Gain. 16. Bought a hogshead of molasses for 
$ 60 ; for how much must I sell it to gain 20 per cent ? 

Ans. $72. 

17. Bought broadcloth at $2'50 per yard; but, it being 
damaged, I am willing to sell it so as to lose IS per cent 
how much will it be per yard ? Ans. $2 ( 20. 

18. Bought calico at 20 cents per yard ; how must 1 sell it 

*o gain 5 per cent ? 10 per cent ? 15 per cent * 

■ to lose 20 per cent ? Am. to the last, 16 cents per ya. V. 

IT 83. We have seen how interest is ca^. en any sum of 
money, when the time is one year; but it is /rccuently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
'06, is 

01 cent for 2 months, 
'005 mills (or £ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
'001 mill for every 6 days; 6 being contained 5 times in 30. 

Hence, it is very easy to find by inspection, that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The cents, it is evident, will be equal to half the 
greatest even number of the months ; the mills will be 5 for 
the odd month, if there be one, and 1. for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, '04; the mills, 
reckoning 5 for the odd month, and 3 for the 18(3 times 6 
= 18) days, will be '008, which, united with the cents, 
('048 * give 4 cents 8 mills for the interest of $1 for 9 
months rod 18 days. 
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l k What will be the interest on $ 1 for 5 months 6 days ? 

r ■ " 6 months 12 days ? — 7 months ? 8 mouths 

24 day*? 9 months 12 days? 10 months? — 

11 months days? 12 months 18 days? 15 

mocths 6 days ? — 16 months ? 



Odd bats. 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will he such part of 1 mill as 4 
days is part of 6 days, that is, $ = § of a mill. Ans. '067$. 

3. What will be the interest of $ 1 for 1 month 8 days ? 

2 months 7 days ? 3 months 15 days r 4 

months 22 days ? 5 months 1 1 days ? 6 mouths 

17 days? 7 months 3 days ? 8 mouths 11 days? 

— 9 months 2 days ? 10 months 15 days ? — 

11 months 4 days ? — — 12 months 3 days ? 

Note. If there is no odd month, and the number of days be 
less than 6, so that there are no mills, it is evident, a cipher r ust 
oeputin the place of mills; thus, in the last example, —12 
months 3 days,- — the cents will be ( 06, the mills 0, (he 3 
days £ a mill. Ans. <060£. 

4. What will be the interest of $ 1 for 2 months 1 day ? 
■ 4 months 2 days ? 6 months 3 days ? 8 

months 4 days ? 10 months 5 days? fjr 3 days ? 

for 1 day? ■ for 2 days? for 4 days? 

— for 5 davs ? 

5. What is the interest of $5643 for 8 months 5 days ? 
The interest of $ 1, for the given time, is '040$ ; therefore, 

£ ) and £ ) $ 56*13 principal. 

'040 1 interest of $ 1 for the given time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 



2*29197, Ans. «$2 C 291. 

5 days = 3 days -f- 2 days. As the multiplicand is taken 
mce lor every 6 days, for 3 days 'ake £, for 2 days take £, 
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of the multiplicand.' £ -J- £ z= £ . So also, if the odd days 
be 4 = 2 days 4* 2 days, take £ of the multiplicand twice; 
for 1 day, take £. 

./Vote, it the sum ol which interest is to be. r «jn be less 
than $ iO, the interest, for any number of days less than* 6, 
will be less than 1 cent ; consequently, in business, if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal money, at 6 per cent., it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as /nnny places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

EXAMPLES FOR PRACTICE. 

6 What is the interest of $ 87*19 for 1 year 3 month* > 

Ans. $6'539. 
7. Interest of $ 1 16,08 for 1 1 mo. 19 days ? $ 6*75 1 . 

8 of $ 200 for 8 mo. 4 days ? $ 8432 

9 of $ 0*85 for 19 mo. ? $ '08 

10 of $ 8'50 for 1 year 9 mo. 12 days ? $<90S. 

' 11 of $675 for 1 mo. 21 days ? $5*737 

12 of $8673 for 10 days? $ 14 c 455. 

13 of $ C 73 for 10 mo. ? $ <036. 

14 of $ 96 for 3 days ? ) Note. The inte- 

15 of $ 73*50 for 2 days ? ( rest of $1 for 6 days 

16 of $ 180<75 for 5 days ? ? being 1 mill, the dol- 

17 of $15000 for 1 day? ) lars themselves ex- 
press the interest in mills for six days, of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2 '500, that is, $ 2 C 50, Ans. to the last 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year 
and multiply it by the number of years ; after which finu 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ans. $7200. 

19. Whttt is the interest of $ 520 ( 04 for 30 years and 
tf motitbK/ Am. $951*673. 
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20. What is the interest on #400 for 10 years 3 mouths 
and 6 dags? Ans. $246*40. 

21. What is the interest of $220 for 5 years? for 

12 *ears ? 50 years ? An&* to last, $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Ans. $122*12 

23. What is the interest of 36 £. 9 s. 6£ d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IF 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the three first decimals to shillings, &c. r 
by inspection. (IT 77. ) Ans. 2 £ . 3 s. 9 d. 

24. Interest of 36 £ . 10 s. for 18 mo. 20 days ? Ans. 3 £ . 
8 s. l£ d. Interest of 95 £ . for 9 mo. ? Ans. 4 £ . 5 s. 6 d 

25. What is the amount of 18 43. 12 s. at interest 10 
mouths 3 days ? Ans. 19 £. 10 s. 9£ d. 

26. WL it is the amount of 100 £ . for 8 years ? 

Ans. 148 £ . 

27. What is the amount of 400 £. 10 s. for 18 months ? 

Ans. 436 £. 10 s. 10 d. 3 q- 

28. What is the amount of 640 £.8s. at interest for 1 
year ? — for 2 years 6 months ? for 10 years ? 

Ans. to last, 1024 £. 12 s. 9£ d. 

V 84. 1. What is the interest of 36 dollars for 8 months, 
at 4£ per cent ? 

Note. When the rate is any other than six percent., first 
find the interest at 6 per cent, then divide the iuterest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent, as the case may be, will give the interest at the rate 
required. 

$36 

*°4 4£ per cent, is f of 6 per cent ; therefore, 
* \"l44 fr° m tne interest at 6 per cent subtract £ 
«36 ^ e remam der w iH De the interest at 4£ pei ■ 
cent 

1'08 Am. 

2. Interest of $ 54*81 for 18 mo., at 5 per ct ? Ans. $ 4U 1. 

3 of $ 500 for 9 mo. 9 days, at 8 per ct ? $ 31 '00. 

4. of $6242 fori mo. 20 days, at 4 per ct? $'»45. 
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5. Interest of $ 85 for 10 mo. 15 days, at 12| percent ? 

Am. $9*295. 

6. What is the amount of $ 53 at 10 per ct for 7 mo. ? 

Ans. $56*091. 

The time, rate per cent* and amount given, to find the principal. 

IT 85. 1. What sum of money, put at interest at 6 per 
cent., will amount to $61*02, in 1 year 4 months? 

The amount of $ 1, at the given rate and time, is $ 1 ( 08 
hence, $61*02 *-*- $1*08 = 56*50, the principal required; 
that is, — Find the amount of $1 at the given rate and time, by 
which divide the given amount; the quotient wiU be the princir 
vol required. Ana. $ 56*50. 

2. What principal, at 8 per cent, in 1 year 6 months, \\ ill 
amount to $ 85*12 ? Ann. $ 76. 

3. What principal, at 6 per cent, in 11 months 9 days, 
will amount to $99*311? 

Note. The interest of $ 1, for the given time, is *056j ; 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal, thus, '0565; 
that is, extend the decimal to four places. Ans. $ 94 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
time, (IT 81, ex.* 4, note,) add the rate to $ 1. Ans. $ 950. 

5. A factor receives $ 1008 t% lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to ? Ans. $ 48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now ; now 
much ought I to pay him when the usual rate is 6 per cent. ? 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $397*50. The question, tlin# fore, 
does not differ from the preceding. Ans. $ 375. 

)Vbtev Jlu allowance made for the payment of any sum 
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ot money before it becomes due, as in the last example, is 
called Discount. 

The sum which, put at interest, would, in the time and 
at the rate per cent for which discount is to be made, amount 
to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ 834, payable in 1 yeat 
7 months and 6 days, discounting at the rate of 7 per cent, r 

Ans. $750. 

8. What is the discount on $321 '63, due 4 years hence, 
discounting at the rate of 6 per cent. ? - Ans. $ 62*26. 

9. How much ready money must be paid for a note of 
$18, due 15 months hence, discounting at the rate of 6 per 
cent.? Ans. $16*744. 

10. Sold goods for $650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present pay ment ? Am. $18*873 

11. What is the present jvorth of $56*20, payable in 1 

year 8 months, discounting at 6 per cent. ? at 4£ per 

cent. ? at 5 per cent. ? at 7 per cent. ? a 4 

7J per cent, ? at 9 per cent. ? 

Ans. to the last, $48'869. 



The time, rate per cent.., and interest being given, to find the 

principal. 

IT 86, 1., What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent. ? 

$ 1, at the given rate and time, will gain '08; hence, 
$10*50-5- $'08= $1&1*25, the principal required; that • 
is, — Find the interest of $ 1, at the given rate and time, by 
which divide the given gain, or interest ; the quotient will be the 
principal required. Ans* $ 131*25. , 

2. A man paid $ 4*52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Ans. $56*50. 

3. A man received, for interest on a certain note, at the 
end of I year, $ 20 ; what was the principal, allowing the 
rale to have been 6 per cent. ? Am. $ 333'333£. 
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The principal^ interest, and time being given, to find the rule 

.per cent. 

• 1F 87. 1. If I pay $3*78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent ? 

The interest on $ 36, at one per cent* the given time, is $ '54, 
hence, $ 3*78 -~ $ '54 = '07, the rate required j that is, — 
find the interest on the given sum, at 1 per cent, for the given 
time, by which divide the given interest ,* the quotient will be 
the rate at which interest was paid. Ans. 7 per cent 

2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
the rate per cent ? Ans. 6 per cent 

3. At* $ 46'80 for the use of $ 520, 2 years, what is tha» 
peY cent ? Ans. '4£ per cent 



1 



The prices at which goods are bought and sold being given, to < 

find the rate per cent, of gain or loss. 

if 88. 1. If I purchase wheat at $ l'lO per bushel, and 
sell it at $ 1'37£ per bushel, what do 1 gain per cent. ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the prict 
at sale, it is- evident I gain 27£ cents on a bushel, that is, 

~ of the first cost ~j = '25 per cent, the Answer. That is, 

— Make a common fraction, writing the gain or loss for the numera- 
tor, and the price at which the article was bought for the de- 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $ 550 ; 
what per cent, profit must he make to gain $66 ? 

Ans. 12 per cent 

3. What per cent profit must he make on the same 

purchase to gain $ 38'50 ? to gahv$ 24*75 ? to 

gain $2'75? 

Note. The last gain gives for a quotient '005, which is £ 
per cent The rate per cent, it must be recollected, (ff bl, 
note,) is a decimal carried to two places, or hundredths; alt 
decimal expressions lower than hundredths are parts of 1 
per cent. 

4. Bought* a hogshead of rum, containing 114" gallons, at 
96 cents per gallon, and sold it again at $ 1*0032 per gal- 
lon ; what was the whole gain, and what was the gain pe^ 
cent ? A i $ 4'924, whole gain. 

) 41 gain per cent 
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5. A merchant bought a quantity of tea for $ 365, whir h, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? - v Ans* 9 per cent 

6. If I buy cloth at $2 per yard, and sell it for $2*50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1*20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent ? Ans. 25 per cent. 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $ 20<66 ; for freight, $ 40*78 ; for porterage, $ 6*05, 
and for insurance, $ 30'84 : if I setl them at $ 26 per hogs- 
head, how much shall I gain per cent ? Ans. $ ll*695-j-. 



The principal, rate per cent., and interest being given, to find 

the time. 

IF 89. 1. The interest on a note of $ 36, at 7 per cent, 
was $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 ; 
hence, $ 3*78 -4- $ 2*52 = 1*5 years, the time required ; that 
is, — Find the interest for 1 year on the principal given, at the 
given rate, by which divide the given interest ; the quotient will 
be the time required, in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

Am. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what, was the time, the rate being 6 per cent? 

Ans. 2*33 J = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans. *416 + = 5 months so nearly as to be called 5, and 
would be exactly 5 but for tbe fraction lost 

4. The interest on a note of $ 217*25, at 4 per cent, was 
$ 28*242 ; what was the time ? Ans. 3 years 3 months. 

Note. When the rate is 6 per cent, we may divide thfo 
interest by £ the principal, removing the separatrix twe 
places te the left, and the quotient will be the answer in 
months. 
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• To find ike latere* due on aof es» 4c va&cs partial 

have been wtadr. 



^ 90. In Massachusetts die lair provides, that payments 
shall be applied to keep down the interest, and that neitn^r 
interest nor paymcd shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
M'tme time, that excess is taken from, the principal ; hot a 
the payment be lest than the interest, the principal remains 
unaltered. Wherefore, we have tjis Rctle : — Compute the 
interest to the first time when a payment was made, which, 
either alone, of together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, or the 
sum of the payments, made within the time for whirh the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

1. For value received, I promise to pay James Conant, or 
order j one hundred sixteen dollars sixty-six cents and six mtUs, 
yoilh interest* May 1, 1822. 

$116,666. Samuel Rood. 

On this note were the following endorsements : 

Dec. 25, 1822, received $ 16 '6 6 6 * 

July 10, 1823, $ 1*666 

Sopt. 1, 1824, $ 5*000 

June 14, 1825, $33*333 

April 15, 1826, $62*000^ 

What was due August 3, 1827 ? Ans. $ 23*775. 



Note. In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822; $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4*549 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, - . - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - 15*490 

* Amount carried forward, $ 120*039 
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Amount brought forward, $ 120*039 
Payment, July 10, 1823, legs than interest 

then due, - - - - $ 1*6G6 

Payment, Sept. 1, 1824, less than interest 

then due, - 5*000 

Payment, June 14, 1825, exceeding in- 
terest then due, - - - 33*333 

$39*999 

Remainder for n new principal, (June 14, 1825,) 80*040 
Interest from June 14, 1825, to April 15, 1626, 

(10 months 1 day,) .... 4<oi5 

Amount, $ 84*055 
Payment, April 15, 1825, exceeding interest then •' 

due, - - 62*000 

Remainder for a new principal, (April 15, 1826,) $ 22*055 
Interest due Aug. 3, 1827, from April 15, 1826, 
(15 months 18 days,) 1*720 

Balance due Aug 3, 1827, $ 23*775 

2. For value received, -I promise to pay James Lowell, or 
order j eight hundred sixty-seven dollars and thirty-three cento, 
with interest. Jan. 6. 1820. 

1 867*33. Hi (am Simson. 

On this note were the following endorsements, viz. 

April 16, 1823, received $ 136*44. 
April 16, 1825, received $319. 
Jan. 1, 1826, received $518*68. 

What remained due July 11, 1827? Ans. $215*103. ' 



tf ML A promises to. pay B $256 in 3 years, with in- 
terest annually ; hut at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principal. 

Note. Simple interest is that which is allowed for the 
principal only; compound interest is that which is allowed 
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for both principal, ani interest, when the latter is not paid at 
the time it bfecomSs due* ; 

^ Compound iuterept js* calculated by adding the interest to 
die principaj, at the end of each year, and making the amount 
the principal for the next succeeding year. 

1. What is the compound interest of $ 256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal, 
'06 



■* ». . 



256'QO pSjal, \ to ^ ded together. 

271*36 amount, or principal for 2d year. 
. «06 



16*2816 compound interest, 2d year, ) added to 
271*36 principal, do. J gether. 

287*6416 amount, or principal for 3d year. 
«06 



1 7*25846 compound interest, 3d year, ) added to- 
287*641 principal, do. J gether. 

304*899 amount 

256 first principal subtracted. 

Ant. $ 48*899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, ana 

what the amount, of $ 1 for 2 years ? what the amount 

„ for 3 years ? for 4 years ? for 5 years ? for 

6 years ? for 7 years ? ■ for 8 years ? 

Ans. to the last, $ 1*593 -f-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
into a table of multipliers for finding the amount of any turn 
for the same time. 



\ 
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TABLE, 

* 

Showing the amount of $ 1, or 1 £ ., &c* for any 
years, not exceeding 24, at the rates of 5 and 
compound interest. 



Venn, j 5 per cent. 



1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



1*05 

14025 

1*15762 + 

1*21550-- 

1*27628-- 

1*34009-- 

1*40710-- 

1*47745-- 

1*55132-- 

1*62889-- 

1*71033-- 

.1*79585-- 



6 per cent. 

1*06 
1*1236 
1*19101-- 
1*26247-- 
1*33822-- 
1*41851-- 
.1*50363-- 
1*59384 + 
1*68947 + 
1*79084 + 
1*89829 + 
2*01219 + 



Team. 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



5 per cent. 

1*88564 + 

1*97993 + 

2*07892-- 

2*18287-- 

2*29201-- 

2*40661-- 

2*52695 

2*65329-- 

2*78596-- 

2*92526-- 

3*07152-- 

3*22509 + 



number of 
6 per cent 

- 6 per cent. 
2*13292 + 
2*26090-- 
2*39655-- 
2*54035-- 
2*69277-- 
2*85433-- 
3*02559-- 
3*20713 — 
3*39956 - - 
3*60353-- 
3*81974-- 
4*04893-- 



Note 1. Four decimals in the above numbers will 'be suf- 
ficiently accurate,ftr most operations/ 

Note 2. When there are months and days, you may first 
find the amount lor the years, and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 5 per 
cent, compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent, by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 = $ 1*593*30 + Am. at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of $ 40*20 at 6 per cent, com- 
pound interest, for 4 years? for 10 years ? for 18 

years ? — — for 12 3 ears ? for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days? 

Am. tolast,$16&\37. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol* 
kuving general 

RULE. 

I. To find the imprest token, the time is 1 year, or, to find the 
rate per cent, on any sum of money, mthovt respect to time, « 
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the premium for insurance, commission, &c, — Multiply tbe 
principal, or given sum, by the rate per cent., written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there are months and days in the given time, to find 
the interest on any sum of money at 6 per cent., — Multiply the 
principal by the interest on $ 1 for the given time, found by \ 
inspection, and the product, as before, will be the interest 
required. 

ill. To find the interest on $1 at 6 per cent., for any given *i 
time, by inspection, — It is only to consider, that the cent* wiil 
be equal to half the greatest even number of the months ; 
and the mills will be 5 for the odd month, (if there be oue,) 
and 1 for every 6 days. 

IV. If the sum given be in pounds, shillings, pence and far- 
tfUttgs, — Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 

, federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rale than 6 pe* 
cent,, (if there be months, or months and days, in the given lime,) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, fit the 
-ate required, exceeds or falls short of the interest at per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, wiil 
give. the interest at the rate required. 

Note, The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or ri?rht 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

EXAMPLES FOR PRACTICAL. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

y Ans. $ 120. 

2. What is the interest of $ 5 C 811, for 1 year 1 1 months .■> 

Am. $ l fi6S. 

3. What is the interest of $2*29, for i monti iv javs, 
at 3 percent.? An*. $*t)09. 

4. What is the interest of $ 18, for 2 years 14 days, at 7 
percent^ Ajis. g2 ( 56t> 
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Hence, To find the mean time for several payments, — Rule • 
— Multiply each sura by its time of payment, au4 divide the 
sum of the products by the sum of the payments, and the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for fixe given time, while, in the second 
case, the loss is only equal to the discount of the debt for that 
Ime, which is always less than the interest; therefore, the 
. c ile is not exactly true. The error, however, is so trilling, 
ce most questions that occur in business, as scarce to merit 

£ \ merchant has owing him $ 300, to be paid as fol- 

11 davsN^ ' n 2 mou ths, $ 100 in 5 months, and the rest in 

Iq AJgN^nd it is agreed to make one payment of the 

was endorsed**^ 111 * ought that P a y ment t0 be ? 
1 1803 ? ^ s V fck i ^ M *' ^ months. 

9 Note. Consult ^^P"d in 10 months ; $96, to be 
pound Numbers. ^fi&to be paid in 4 months : what 

11. B's note of $ 56<75 w^R* of * e wh t ? le > . , 

est after 90 days; what was there du^ mo, ? lhs ' *?*?+• 

J 7 ^to be paid at the 

12. C'snoteof $365<37 was given De^3^5^ ; what 
7, 1800, he paid $97*16; what was there due 
1800? Ans. 

13. Supposing a note of $317'92, dated July 5, 1797, on 
which were endorsed the following payments, vir. Sept. 13, 
1799, $208*04; March 10, 1800, $76; what was there J 
due Jan. 1, 1801 ? Ans. $83*991. ] 



BUmjBRUlN T TO INTEREST. 

QUESTIONS. 

a - 1. What is interest? 2. How is it computed ? 3. What 

is understood by rate per cent? 4. by principal? 

5- by amount? 6. by legal interest? 7. 

by commission ? 8. — — insurance ? 9. premium ? 

10. policy? 11. stock? 12. What is under- 
stood by stock /being 4*t jw*? 13. above par? 14. 



m . 
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the premium for insurance, commission, &c, — Multiply tbe 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &e. required. 

II. When there are months and days in the given time, to find 
the interest on any sum of money at 6 per cent,, — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $1 at 6 per cent, , for any given' 
time, by inspection, — It is only to consider, that the cenUt w'uf. 
be equal to half the greatest even number of the month^r 
and the mills will be 5 for the odd month, (if there be or# is 
and 1 for every 6 days. erest 

IV. If the sum given be in pounds, shillings, pence cr' e an <J 
things, — Reduce the shillings, &c. to the decimal o£ eo ! ? 25. 
by inspection, (TT 76 ;) then proceed in all re^e per ceut., 
federal money. Having found the interest, t^erstood by dis- 
hy reversing the operation, may be reduce/ How is the prin 
pence and farthings. ' ^ interest being given ? 

V. If the interest required £. f gain or loss found, the 
cent., (if there be months^oought and sold being given ? 30. 
—First find the indent, found, tbe principal, interest, and 
terestso fovflk^Q? 31. How is the time found, the prinei- 
-ate re^p^er-cent, and interest beiug given? 32. What is 

cej^le interest? 33. compound interest? 34. How 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $273*51 for 1 year 10 days, at 
7 per cent ? Ans. $ 19*677. 

2. What is the interest of $486 for 1 year, 3 months, Id 
days, at 8 per cent ? Am. $ 50*052. 

3. D's note of $ 203*17 was given Oct 5, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50: what 
was there due Mav 2, 181 1 .? Ans. . $ 174*53. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. 1 1, 1805, he paid $ 1R6<<>6 ; v. hat 
was there due Dee. 23, 1807 ? '■ Ans. $ 1 04 i *r».S. 

5. What will be the annua) in uranee, at $ per rent., on 
a house valued at $ 1600 ? Ans. $ VK 
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Hence, To find the mean time for several payments, — Rule • 
— Multiply each sura by its time of payment, anjl divide tbe 
sum of the products by the sum of the payments, and the 
quotient will be the answer. 

Note. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for Jhe given time, while, in the second 
case, the loss is only equal to the discount of the debt for that 
time, which is always less than the interest; therefore, the 
*ule is not exactly true. The error, however, is so trifling, 
Vnost questions that occur in business, as scarce to merit 

am<> 

11. >4 merchant has owing him $300, to be paid as fol- 
years an^p m 2 months, $ 100 in 5 months, and the rest in 

In IargeV an d it is agreed to make one payment of the 
sometimes rTlhftt time ought that payment to be ? 
to five places.^%^ Aits. 6 months. 

12. A merchanqfUfcto be paid in 10 months; $96, to be 
and sold them again lol|2§2> to be paid in 4 months: what 
did he gain, discounting atTjUHgnt of the whole ? 

13. Sold goods for $3120, TtSNl8r6 months, 7 days-}-, 
months, and the other half in 6 monrns^tp^e paid at the 
counted for present payment ? ^N^nths; what 

14. The interest on a certain note, for 1 year 
was $ 49 c 875 ; what was the principal ? Ans. 

15. What principal, at 5 per cent, in 16 months 24 days7 
will gain $ 35 ? Ans. $ 5Q0. 

16. If I pay $15*52 interest for the use of $500,9 
month* and 9 days, what is the rate per cent. ? 

17. If I buy candles at $467 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 ? 

Ans. $19*76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying ouj 100 £ . ? 

Ans. 18 £. 15 s 
. 19. Bought «37 gallons of brandy, at $l c 10 per gallon, 
and sold it for $ 40 ; what was gained or lost per cent. ? 

20. At 4 s. 6 d. profit on 1 £ ., how iniuh is gained in la\ ing 
out 100 £. } that is, how much per cent. ? /k*. 22 J2 . 10 s. 

21. Bought cloth at $4'48 per yard; how must i soil it 
*© gain 12£ per cent ? Ans. $5'04. 



>» 
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the premium for insurance, commission, &c, — Multiply the 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there are months and days in the given time, to find 
the interest on any sum of money at 6 per cent., — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest / 
required. 

III. To find the interest on $1 at § per cent., for any given j i 
time, by inspection^ — It is only to consider, that the cents wuL/ff ^ 
be equal to half the greatest even number of the montlj^' 
and the nulls will be 5 for the odd month, (if there be o^j/ ' 
and 1 for every 6 days. J 

IV. If (lie sum given be in pounds, shillings 7 pence af- • 

tilings, — Reduce the shillings, &c. to the decimal oy 
by inspection, (IT 76;) then proceed in all re/^XSa 

, federal money. Having found the interest, t^y 
by reversing the operation, may be reduce " - ™ of finding the 
pence and farthings. ' ^ebts, due at different 

V. If the interest requirejL * 
cent., {if there be month^^ wi ^ $ 1 gain as much as 5 dol- 
—First find theiu>^™ s > 

terest so foj^f -fSn ) r t month s will $ 1 gain as much as $40 
-ate raT'L^ months ? j^ ^ QQ 

J%™ » ow maD / m< >nths will the use of $ 5 be worth as 

^«Tch as the use of $ 1 for 40 months ? 

4. Borrowed of a^ friend $ 1 for 20 months • afW™r,u 

entmyfriend $4; h^^^^^b^^ 

indemnified for the use of the $ I ? me 

s m„ *.^ aVe 1im Z "^/gainst a man; one of $ 12, due in 

* 6, due m 10 months ; the man wishes to pay the whole at 
once; What time ought he to pay it ? 

I J 9 for I T^ - S £ e 8ame M * 1 for 36 m »nths, and 

I 6 for io !t ? S S e 8ame M * 1 for « souths; and 
*_6 for 10 mouths is the same as $ 1 for 6© mon ths! 

27 

141 

kJSfJF&u * e f forc ' have * 1 141 months, and he may 
e+d^t^ .*« «W; that^^^fimouX 
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Hence, To find the mean time for several payments, — Rule • 
— Multiply each sura by its time of payment, atiji divide tbe 
sum of the products by the sum of the payments, and the 
quotient will be the answer. 

Note, This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what k lost by paying it an equal time before it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for Jhe given time, while, in the second 
case, the loss is only equal to the discount of the debt for that 
time, which is always less than the interest; therefore, the 
nile is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. s 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $50 in 2 months, $ 100 in 5 months, and the rest in 
3 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Aiis. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Am, 6 months, 7 days -f^« 

8. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Aiis. 4 months. 

9. A owes B $ 300, to be paid as follows : J in 3 months, 
J in 4 months, and the rest in 6 months : what is the equated 
time ? Ans. 4£ months. 



RATZOi 

OR- 

RELATION OF NUMBERS. 

IT 93. X. What part of 1 gallon is 3 quarts? 1 gallon is 
4 quarts, and 3 quarts is j of •quarts. Ans. J of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 gallon,' being 4 
quarts, is £ of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
and £ of another time. Ans. £ = 1 £>. 
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3. What part of 5 bushels is 12 bushels ? 

Finding, what part one number is of another is the same 
as finding what is called the ratio, or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is -^ = 2f . 

Ratio j. therefore, may be defined, the nuinber of times one 
number is contained in another; or, the ti umber of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio!* 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the division fractionally. 
If now we perform the division, we have for the ratio 1 1 ; 
that is, 13 yards is 1 time 8 yards, and £ of another time. 

We have seen, (IT 15, sign,) that division maybe expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tions!!}, to do which, make the number which is called the 
forty whether it be the larger or the smeller number, the wu- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What isthe ratio, &c. ? 
the number last named is the part; consequently it must be 
made the numerator of the fraction, and the number jSrsd 
named the denominator. v 

5. What part of 12 dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollars? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratio, &c. ? let that number, which expresses the party 
be the number last named; thus, What is the ratio of 12 dol- 
lars to 1 1 dollars ? Ans. -f£. 

6. What part of 1 £ . is 2 s. 6 d. ? or, What is the ratio of 
l£.to2s. 6d. ? 

1 £. = 240 pence, and 2 s. 6 d. = 30 pence ; hence, 
£fo = |, is the Answer. 

7. What part of 13 s. 6 d. is 1 £. 10 s. ? or, What is the 
ratio of 13 s. 6 d. to 1 £. 10 s. ? Ans. ty. 

8. What is the ratio of 3 to 5? of 5 to 3? of 

7 t0 19 ? of 19 to 7? — yof 15 to 90? of 90 to 

15? of 84 to 160? of 160 to 84? of 615 to 

1107 ? — r- of 1107 to 615 ? Am. to the last, $. 
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PROPORTION I 

* 
OR 

THE RULE OP THREE. 

% &&. 1. If a piece of cloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the same cloth 7 yards 

long? ^ ' '• 1 .; . 

/ Had this piece contained twice the number of yards of the 

'tirst piece, it is evident. the price would have been twice as 

' much ; had it contained 3 times the number of yards, the 

^ price ^Quld have been' 3 times as much ; or had it contained 

only half the number of yards, the price would have been 

only half as, much; that is, the cost of 7 yards wiii be such 

part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 

\ of 4 yards ; consequently, ±he price of 7 yards must be J of 

' the price of 4 yards, or J of 12 dollars. J of 12 dollars, that 

is, 12 X J == ^ = 21 dollars, Answer. 

2. If a horse travel 30 miles, in. 6 hours, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is ^ of 6- hours, that is, 11 hours is 1 time 6 
Hours, and f of another time ; consequently, he will travel, in 
11 hours, 1 time 30 miles, and £ of another time, that is, the 
ratio between the distances will be equal to the ratio be* 
tween the times. 

•y. of 30 miles, that is, 30 X V 1 = M* = 55 miles - *$ 
then, no error has been committed, 55 miles must be *£■ or 
30 miles. This is actually the case ; for $$ = *£-. 

Ans. 55 miles* 

Quantities which have the same ratio between them are 
said to be proportional. Thus, these four quantities, 

hoars, hoars, miles, mile* 

6, 11, 30, 55, 

written in this order, being such, that the second contains 
..the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion is a combination of two 
equal ratios. Ratio exists between two numbers ; but pro* 
portion requires at least three. 
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To denote that there is a proportion between the numbers 
6, 11, 30 and 55, they are written thus : — 

6 : 11 : : 30 : 55 

which is read, 6 is to 11 as 30 is to 55 ; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

IT 95. The first term of a ratio, or relation, is called the 
antecedent, and the second the consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi J ; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 :. 11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction,. which expresses the ratio or relation. Thus, the 
first ratio is -ty, the second |$ = *£■ ; and that these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions -^ and $$ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case ; for 1 1 X 30 =z 330, and 55X6 = 330. Hence it 
follows, — If four numbers be in proportion, the product of the 
first and laM, or of the two extremes, is equal to the product of 
the second and third, or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus: — 

hours, hoars, mites. mites. 

6 : 11 : : 30 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we ontain for tne result 55, that is, 
55 miles, which is the other extreme, or term, sought, 
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B. At $ 54 for 9 barrels of flour, how many bands may 
be purchased for $ 186 ? 

In this question, the unknown quantity i£ the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 64 ; we thus get the 
following proportion : 

dollar* dollars, barrels, barrel* The product, 1674, 

54 : 186 :: 9 : of the two means, di- 

* vided by 54, the 

54 ) 1674 ( 31 barrels, the Answer, ^owa extreme, gives 

162 31 barrels for the 

other extreme, which 

54 is the term sought, 

54 or Answer. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to dp the same ? 

The number of days in which 6 men will do the work be* 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
mare* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of three has sometimes been divided into direct and inverse, a dis- 
tinction which is totally useless. It may not however be amiss to explain, in this 
place, in what this distinction consists. 

The Rule of Three Direct is when more requires more, or less requires lest, as 
in this example : — If 3 men dig a trench 48 feet long; in a certain time, how many 
feet will 12 men dig in the same time ? Here it is obvious, that the more men 
there are employed, the more work will be done j and therefore, in this instance 
more requires more. Again :— If 6 men dig 48 feet in a given time, how much 
will 3 men dig in the same time ? Here less requires less, for the less man there 
are employed, the less work will be done. 

The Rule of Three Inverse is when more requires lest, or less requires more, at 
in this example : — If 6 men dig a certain quantity of trench in 14 hours, how many 
hours will it require 12 men to dig the same quantity 7 Here more requires less • 
'• -* " **" - - « • - •• --•» ■ - » • ■ "" upeiv 

same 
require 
mort time. 
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proportion as the number of men is greater. There is still a 
proportion in this case, but the order of the terms is inverted, 
for the number of men in the second set, being two times 
that in the first, will require only one half the time* The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first. This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (|,) we write it, 6 men : 3 men, (|,) that is, 

men. men. days. days. 

6 : 3 : : 10 

Note. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by £ = 2, being in* 
verted, is f = £. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives 5, that is, 5 days, for the other extreme, or 
term sought. Am. 5 days. 

'From the examples and illustrations now given we deduce 
die following general 

RULE., 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and third 
terms together, ££« divide the product by the first for the 
answer, which will always be of the same denomination as 
toe third term. 
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Note 1. If the first and second terms contain different de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denomination, 
or the low denominations must be reduced to a fraction of 
the highest denomination contained in it 

Note 2. The same rule is applicable, whether the given 
quantities he integral, fractional, or decimal. 

EXAMPLES FOR PRACTICE. 

5. If .6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Ans.. 70 bushels. 

6. The above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. ifl bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Ans. 102-94 barrels. 

8. If 500 men consume 102$£ barrels of provisions in 9 
months, how much will 365 men consume in the same 
time ? Ans. 75 barrels. 

9. A goldsmith sold a tankard for 10 £. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it 

Ans. 39 oz. 15 pwt 

10. If the moon move 13° 10' 35" in 1 day, in what time 
does it perform one revolution? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12'63 parish 
taxes, how much should*a person pay whose rent is $ 378 ? 

Ans. $ 32'925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357*82 the same time ? 

Ans. $21 '46 9. 

15. There is a cistern ^yhich has 4 pipes; the first will 
fill it in 10 minutes, the second in 20 minutes, the third in 



184 RULE or THKKJB. V 95. 



40 minutes, and the fourth in 80 minutes; in what 
all four, running together, fill it ? 

A + A + lV + A = tt cistern in 1 minute. 

Ans. 5£ minutes* 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
30 in the family ? Ans. 9 bushels. 

Note The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a proportion ; that is, by analysis, as already shown, IT 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend -^ of 3 
bushels, that is, •& of a bushel ; and 30 persons would spend 
30 times asjaiuch, that is, f# = 9 bushels, as before. 

17. If,a staff, 5 ft 8 in. in length, cast a shadow of 6 feet, 
hew high is that steeple whose shadow measures 153 feet? 

Ans. 144£ feet. 
. 18. The same by analysis. If 6 ft shadow require a staff 
of 5 ft 8 in. r= 68 in., 1 ft shadow will require a staff of 
£ of 68 in. or ^ in. ; then, 153 ft. shadow will require 153 
times as much; that is, ^ X 153 = io|o* = 1734 in. = 
144£ ft, as before. 

19. If 3 £. sterling be equal to 4 £ . Massachusetts, how 
much Massachusetts is equal to 1000 £. sterling ? 

Ans. 1333 £ . 6 s. 8 d. 

20. If 1333 £ . 6 s. 8 d. Massachusetts, be equal to 1000£ . 
sterling, how much sterling is equal to 4 £. Massachusetts? 

* Ans.Z£.. 

21. If 1000 £ . sterling be equal to 1333 £ . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 £ . ster- 
ling? Ans. 4£. 

22. If 3 £ . sterling be equal to 4 £ • Massachusetts, how 
much sterling is equal to 1333 £ . 6 s. 8 d. Massachusetts > 

Ans. 1000 £ 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
the same time ? . Jm. 12 oz. a day. 
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24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having ar seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

..*...,, A K The whole weight, 147000 lbs. 

;>/../*.. Ans. J gyoUed, - - 21000 lbs. 

25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs. each^were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

, . , - ( Whole weight, 147000 lbs. 

' ; - * ' Ans 'l Left, to subsist on, 126000 lbs. 

26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost^and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

? .v Ans. ?Loss, - - 21000 lbs. 

.' • *( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how many men must 
be employed about it Ans. 480. men* 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how many pipes of the same capacity will 
empty it in 24 minutes ? Ans. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? / .' • " Ans. 6f months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? .* .* ' - v Ans. 6f rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans. 18 days. 

32.. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows ? Ans. 26 days. 

33. Lent a friend 292 dollars for 6 months ; some time 
after, he lent me 806 dollars ; how long may I keep it to 
balance the favour ? Ans. 2 months 5 + days. 
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34. If 30 men can perform apiece of work in 11 days, 
how many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Am. 600 men. 

35. If \$ lb. of sugar cost ^ of a shilling, what will f§ 
of a lb. cost ? Am. 4 d. 3f${-£ q. 

Note, See IT 65, ex. 1, where the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

36. If 7 lbs. of sugar cost J of a dollar, what cost 12 lbs. ? 

Ans. $1$. 

37. If 6 J yds. of cloth cost $3, what cost 9± yds. ? 

Am. $4*269 

38. If 2 oz. of silver cost $ 2*24, what costs $ oz. ? 

Am. $ 0'84. 

39. If £ oz. cost $|£, what costs 1 oz. ? Am. $ 1'283. 

40. If J lb. less by|lb cost 13$ d., what cost 14 lbs. 
less by £ of 2 lbs. ? _ Ans. 4 £. 9 s. 9^d. 

41. If $ yd. cost $ J, what will 40£ yds. cost ? 

Ans. $59*062. 

42. If -^ of a ship cost $ 251, what is -fa of her worth ? 

Am. $53*785, 

43. At 3f £ . per cwt., what will 9} lbs. cost ? 

Am. 6 s. 3-^- d. 

44. A merchant, owning $ of a vessel, sold § of his share 
for $ 957 ; what was the vessel worth ? Am. $ 1794*375. 

45. If g yd. cost f £ ., what will ^ of an ell English cost? 

Ans. 17 s. 1 d. 2f q. 

46. A merchant bought a number, of bales of velvet, each 
containing 129£f yds., at the rate of $ 7 fpr 5 yds., and sold 
them out at the rate of $11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels ? Am. $ 979. 

48. At $ 2*25 for 3*17 cwt. of hay, how much is that per 
ton? Am. $14*195. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost? . Am. $5*55. 

50. What is the value of *15 of a hogshead of lime, at 
$ 2*39 per hhd. ? Ans. $0*3585, 

51. If *15 of a hhd. of lime cost $0*3585, what is it per 
nhd.? Am. $2*39, 
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COMPOUND PROPORTION, 

1T 9£. It frequently happens, that the relation of the 
quantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together ; it 
is then called Compound 'Proportion, or Double Rule of Three. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy- 
sis:-— 

If we knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel ^ of 273 
miles ; that is, Zffi miles in 1 day of 7 hours ; and } of 2 ^ L 
miles is ^j 2 - miles, the distance he travels in 1 hour : then, 
10 times ^a == ggjo miles, the distance he travels in 10 
hours; and 12 times *fp = ayjo = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans. 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hours he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 273 miles in 13 
days, how many miles will he travel in 12 days ? This will 
furnish the following proportion :— 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 952 miles. 

Now, taking into consideration the other circumstance, or 
that of the hours, we must say, — If a man, travelling 7 hours 
a day for a certain number of days, travels 252 ft«'tet, how far 
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will he travel in the same time, if he travel 10 hours in a day ? 
This will lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours* Stating this a> the form 
of a proportion, we have 

13 days : 12 days ? . . 273 miles . mi i M 

7 hours . 10 hours \ ' * 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hour* each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 1 1 hours : : 5 days : days. 

3d. Length of the ditches. The ditches being of unequal 
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length, as many more days will be necessary as the second 
is longer than the first; hence we shall have 

230 length : 420 length : : 5 days : days. 

4th. Widths. Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : days. 

5th. Depths. Lastly, the depths being different, we hare 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is 3^*, 
that 9 hours has to 11 hours, the ratio of which is ^ 

that 230 length has to 420 length, ££$, 

that 3 width has to 5 width, • f, 

that 2 depth has to 3 depth, $; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



248 

11 

420 

5 



common term. 

5 days : days. 
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248 x 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^ftftb days for the fourth term, or answer. 288^. 

But the first and second terms are the fractions 3^-, -y-, 
££$, £ and $, which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the *w? 
ditches. Hence it follows, that the ratio of the numbe 
days given to the number of days sought, is equal to the pro* 
duct of all the ratios, which result from a comparison of the 
terms, relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 
gether the fractions which express them, thus, && x 9 x &o 

X5X 3 __ 171864 00 . * - ,. 17186400 . .. 

X3X$""" &90B6 > m ® ***** " ac * lon > teatob > represents the 
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ratio of the quantity required to the given quantity of the same 
kind. A ratio resulting in this manner, from the multiplica- 
tion of several ratios, is called a compound ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
same land, and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
'and, and so on till all are used. 

Lastly, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required* 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft high, and 4 ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft thick ? Ans. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
ewt, 20 leagues, cost 16 <£., what must be paid for the 
freight of 50 tierces, each weighing 2£ cwt, 100 leagues ? 

Ans. 92 £. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14'days, how 
much bread will serve 21 men 6* days ? Ans. 36 lbs. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 lbs._== 
ty lbs. ; and if he consume $f- lbs. in 14 days, he would 
consume ^t of *f> = f| lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times f $ = 
i££& lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ££$& = 36 lbs., as before. 

Ans. 36 lbs* 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analyns. 

4. If 4 reapers receive $11*04 for 3* days* work, how 
many men may be hired lCMays for $ 103'04 ? 

Ans. 7 men. 
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5. If 7 oz. 5 pwt of bread be bought for 4| d. when corn 
is 4 s. 2 d. per bushel, what weight of it may be bought for 
1 8. 2 d. when the price per bushel is 5 s. 6 d. ? 

Ans. 1 lb. 4 oz. 3££f pwts 

6. If $ 100 gain $6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples reciprocally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain $ 18 ? 

8. If $400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? 

9. What principal, at 6 percent per. ann. y will gain $ 18 
in 9 months, ? * m * 

10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest. 

Ans. 8 per cent 

11. If 3 men receive 8^ £. for 19£ days* work, how 
much must 20 men receive for 100£ days' ? 

Ans. 305£. 0s. 8d, 
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QUESTIONS. 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 5. the second 

term? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are in proportion ? 
8. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fojurth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer, be 
found ? 13. If the fyrst and second terms contain different 
aenominations, what is to be done ? 14. What is compound 
proportion, or double rule of three ? 15. Rule ? 
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7. Two merchants, A and B, loaded a ship with 500 
hhds. of rum; A loaded 350 hhds., and B the rest; in a 
storm* the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Am. A 70, and B 30 hhdsu 

8. A and B companied ; A put in $ 45, and took out -f 
of the gain ; how much did B put in ? Am. $ 30. 

Note, They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is * fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, £ as much as B ; 
what was the stock of each ? 

A ( $ 133<333£, A's stock. 
MS ' I $ 266*666 J, B's stock. 

10. A bankrupt is indebted to A $780, to B $460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided .* 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Am. A $234, B $138, and C $228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent of the 
profits, because he managed the concerns ; B was to have 
but 2 per cent ; what was each one's ■ gain ? and how much 
did A receive for his trouble ? 

Am. A's gain was. $117'142f, and B's $46,857^, and 
A received $ 70*285$ for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

• to 5 shares ? to 25 shares ? 

Am. to the last $450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

shares ? . on 10 shares ? Am. to the last, $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Am. $ c 05 on a dollar, and $89 on $ 1780. 
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IT M. . In assessing taxes, it rs necessary to have 
ventory of the property, both real and personal, of the" wuoifc" 
town, and also of the whole number of polls j and, as the polls 
are rated at so much each, we must first take out from the 
whole tax what the polls amount to, and the remainder is to . 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c, to 10 dollars ; then on 20, 30, &c, to 100 dollars ; and 
then on 100, 200, &c, to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. ■ "• 

15. A certain town, valued at $64530, raises a tax of 
$ 2259'90 ; there are 540 polls, which are taxed $ '60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 x '60 = $ 324, amount of the poll taxes, and 
$2259*90 — $324 = 1935'90, to be assessed on property. 
$64530 : $1935*90 :: $1 : '03; or, i|f|^ = '03, tax on $1. 



TABLE. 



dolls. 

Tax on 1 is 



3 
4 
5 
6 
7 
8 
9 



dolls. 

'03 
'06 
'09 
'12 
'15 
'18 
'21 
'24 
'27 



dolls. 

Tax on 10 

20 

30 

40 

50 

60 

70 

80 

90 



is 



dolli. 

'30 
'60 
'90 
1'20 
1'50 
1'80 
2'10 
2'40 
2'70 



dolls. dolls. 

Tax on 100 is 3' 



200 
300 
400 
500 
600 
700 
800 
900 
1000 



6' 
9' 
12' 
15' 
18' 
21' 
24' 
27' 
30' 



Now, to find A's tax, his real estate being $ 1340, I find, 
by the table, that 

The tax on - - - $1000 - - is - - $30' 

The tax on - - - 300 9' 

The tax on - - - 40 - - - - - 1'20 



Tax on his real estate - - - • - - - - 

In like manner I find the tax on his personal ) 
property to be --------J 

2 polls at '60 each, are ------- 



$ 40'20 . 
26'22 
1*20 



Amount, $67 ( 62 
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16. What will B's tax amount to, whose inventory is 874 
dollars real, and 210 dollars personal property, and who pays' 
for 3 polls ? Ans. $ 34*32. 

17. What will he the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? . 

at $940? at $4657? Ans. to the last, $140'31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 cows, and B 16 cows; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply teach one's stock by the tine he continues it in trade, 
and use the product for his share. This is called Double Fel- 
lowship. Ans. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnersnip; A puts in f 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that they have gained $ 95 ; what is the profit of 
each? A ( $43*711, A's share. 

***' ( $51*288, B's share. 

21. A, with a capital of $500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's share. 

Ans. < $ 250, B's share. 

( $ 200, C's share. 

QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
^called? 4. What is the method of operating in double 
fellowship ? 5. How are taxes assessed ? 6. How is 
fellowship proved ? 
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AX.X.IGATXON. 

IT 101. Alligation is the method of mixing two or more 
simples, of different qualities, so that the composition may he 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial, ■ 

1. A farmer mixed together 4 bushels of wheat,Vworth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 50 cents per bushel*; . 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole, divided by the num- 
ber of bushels, will give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 100 ^ = 101 Jets. Ans. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 Ubs. worth 12 cents, 20 lbs. worth 14 cents-; what is a 
pound of the mixture worth? Ans. 12f$. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces- 22 carats fine ; what is the fine- 
ness of the mixture ? Ans. 21 £. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon;* what is a gal- 
lon of the mixture worth ? Ans. 36££ cents. 

5. On a certain day the mercury was observed to stand in 
» the thermometer as follows : 5 hours of the day, it stood at 

64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day ? 

It is plain this question does not differ, in the mode of iti 
operation, from the former. Ans. 69^ .degrees. 

• 

Ti 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to And the proportions 
or quantities of each simple, the process is called Alligation 
Alternate : alligation alternate is, therefore, the reverse of 
alligation medial, and may be proved by it 

R* 
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1. A man has oats worth 40 cents per bushel, which he 
wishes to mix with corn worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it fell short of the price of 
the corn, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only £ as much as it fell short of 
the jjice of the corn, the compound would have required 2 
timeir as much oats as corn ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that sim- 
ple, in proportion to the other; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged, they will, directly, express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the corn is 50 cents, which differs from the price 
tf the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of corn^ 
for the proportion required. m 

Ans, 8 bushels of oats to 2 bushels of corn, or in thai 
proportion, ' 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 + 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 .shillings per 
pound? 

Here we have 4 simples ; but it is plain, that what has 
just been proven 1 of two will apply to any number of pairs, 
if in each pair the price'of one simple is greater, and that of 
the other less, than the price of the mixture required 
Hence we have this 
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RULE. 

The mean rate and the several prices being reduced to 
the same denomination, — connect with a continued line each 
price that is less than the mean rate with one or more that 
is greater, and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the mean rate, or price, and 
the price oj each simple opposite the price with which it is 
conhtrted ; (thus the difference of the two prices j^acb 
pair will be mutually exchanged ;) then the sum of indiffer- 
ences, standing against any price, will express the relative 
quantity to be taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We wiH now apply the rule to solve the last question : — 

OPERATIONS. 




Or, ( 8- 

10< 



-3+1=3 



/ 8 1 — I — »-t-i=a\ 

U2 1—2 =l) 



Here we set down the prices of # the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and 11 s. In the second way, 
we find for the answer, 3 p6unds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs* at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity/ Hence, 

When the quantity of one simple is given, after finding 
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the proportional quantities, by the above rale, we may say, 
As the proportional quantity : is to the given quantity : : 
90 is each of the other proportional quantities : to the re- 
quired quantities of each* 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum' at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use ? 

Taking the differences as above, we find the proportions 
to ttf£ of brandy to 5 of rum ; consequently, 1 gallon oi 
brain^will require 2£ gallons of rum. Ans. 2£ gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the pro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? — if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Am. to the last, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with th*- 
others, so as- to form a compound worth 24 d. per pound , 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7£ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to. 
reduce its value to 70 cents per gallon ? Ans. 8f gallons. ] 

9. A man would mix 4 bushels of wheat, at $1*50 j 
per bushel, rye at $ 1*16, corn at $'75, and barley 
at $'50, so as to sell the mixture at$ '84 per bushel; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Arts. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz, of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to last, 7$ ounces. 

12. If he would have the whole compound consist of 15 

oz., how much must he use of each kind? if of 30 

3z., how much of each kind ? if of 37£ oz., how much ? 

Ans. to the ltist y 5 oz. of the 3 first, and 22f oz. of the lost. 
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Hence, when the quantity of the compound is given, we 

may say, As the sum of the proportional quantities, fauna 

by the above rule, is tc the quantity required, so is each 

proportional quantity y found by the rule, to the required 

quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 3, + 2 
+ 6 = 10, and {2: 20 lbs. at 8cts. } 

10 : 100 : : ? 2 : 20 lbs. at 10 cts. > Ans. 

( 6 : 60 lbs. at 14 cts. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1 ( 20 per gallon, so as to fill- a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans. 17j> gallons of water to~57£ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 43, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five different answers. 

QUESTIONS. 

1. What is alligation? 2. medial? 3. the 

rule for operating? 4. What is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



DUODECIMALS. 

IT 103. Duodecimals are fractions- of a foot. The word 
jr derived from the Latin word duodecim, which signifies 
twelve. A foot, instead of being divided decimally into ten 
equal parts, is divided duodecimal^ into twelve equal parts, 
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called incites, or primes, marked thus, (')• Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds, ("). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirds, 
"'); each third into twelve equal parts, called fourths, 

" ) ; and so on to any extent 

In this way of dividing a foot, it is obvious, that 

1' inch, or prime, is-------^- of a foot, 

1" second is ^ of t^j, - - - = 1 J T of a foot 
1"' third is t^ of ^ of tV, - - = ^fa? of a foot 

1"" fourth is ^ of -tV of <rV of tV, = *irfcrff of a foot 
1'"" fifth is V^of ,Vof T^of^ofTV, = irreW of afoot, &c 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greater, as in the following 

TABLE. 

12"" fourths make 1"' third, 
12"' thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot 

Note. The marks, ', ", "', "", &c, which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
solids* - 4 

1. How many square fee^in aboard 16 feet 7 inches long ; ' 
and 1 foot 3 inches wide ? 
Note. Length X breadth : t= superficial contents, (IT 25.) 

operation. 7 inches, or primes, = ^ of a 

Length, 16 7' foot, and 3 inches = A of a foot ; 

RrpnAth 1 */ consequently, the product of 7' X 

jsreaatn, i 6 * = flfc of a foot, that is, 21'- 

4 1' 9" '= 1' and 9"; wherefore, we set 

16 7' down the 9", and reserve the V 

a ZZ — 77, — 777m *° ^ e carried forward to its propei 
Ans. 20 8' 9" place# To multip i v 16 feet by 3. 
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is to take -ft of if- =z ^J, that is, 48' ; and the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the. two products together, we obtain the 
Answer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two denominations will always be of the denomi- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of 7' X 3' is " ; con- 
sequently, the product is 21" ; and thus primes multiplied 
by primes will produce seconds * primes multiplied by seconds 
produce thirds ; fourths multiplied by fifths produce nintJis, &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c, thus : — 

16 it X 1 ft = 16 ft., and 7' X 
1 ft = 7'. Then, 16 ft X 3' = 48' 
= 4 ft., and T X 3' = 21" = 1 ; 9". 
The two products, added together, give 
for the Answer, 20 ft 8' 9", as before. 



A 
16 r 

1 3' 



16 7' 
4 1' 9" 



20 8' 9 

X 

2. How many solid feet in a block 15 ft 8' long, 1 ft 5' 
wide, and 1 ft. 4' thick ? 



OPERATION. 

Length, 15 8' 
Breadth, 1 5' 



15 8' 
6 6' 



ut 



The length multiplied by the 
breadth, and that product by the 
thickness, gives tne solid con- 
tents, (IT 36.) 



22 

Thickness, 1 



2' 

4' 



L#. 



22 2' 

7 4' 



4" 
9" 



itt* 



Am 29 T 1" 4 



/// 
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From these examples we derive the following Rule :— 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any two de- 
nominations will always be of that denomination denoted by 
the sum of their indices. 

EXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, 12 ft. 
8' in length, and 13' wide ? Arts. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6'' multiplied by 
181 ft. 1' 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

» 

Note. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides ;) how many square yards did he paint ? 

Ans. 65 yds. 5 ft. 8' 8". 
d. There is a room plastered, the compass of which is 
47 ft. 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft. 4' 6" 

7. How m8ny cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Ans. 7 cord feet 

8. In a pile of wood 176 ft in length, 3 ft. 9' wide, and 
4 ft 3' high, how many cords ? 

Ans. 21 cords, and.7-^ cord feet over 

9. How many feet of cord wood in a load 7 feet long, 3 

feet wide, and 3 feet 4 inches high ? and what will it come ^ v 
to at $ '40 per cord foot ? * ] 

Ans. 4f cord feet, and it will come to $ 1*75 

10. How much wood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height ? and what will it cotf|t at $ 1*92 
per cord ? 

Ans. 1 cord and 2±% cord feet, and it will come to 
$ 2<62£. 

IT 104. Remark. By some surveyors of wood, dQfefn- 
sions are taken in feet and decimals of a foot. For this Jnir- 
pose, make a rule or scale 4 feet long, and divide it into feet, 
and each foot into ten equal parts. On one end of the rule, 
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for 1 foot, let each of these parts be divided into 10 other 
equal parts. The former division will be lOths, and the. lat- 
ter lOOths of a foot. Sach a rule will be found veTy con- 
venient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length, and 
2 C 6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Ans. 11 4 7 feet; and it will cost $ 8*775. 

12. How many cords in a load of wood 7'5 feet in length, 
8*6 feet in width, and 4*8 feet in height ? Ans. 1 cord l£ft. 

13. How many cord feet in a load of wood 10 feet long, 
3 C 4 feet wide, and 3*5 feet high ? Ans. 7-^. 

QUESTIONS. 

1. What are duodecimals? 2. From what is the word 
derived ? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chieflv used ? 

m 

•7. How are the contents of a surface bounded by straight lines 
found? 8. How are the contents of a solid found? 9. How 
is it known of what denomination is the product of any two 
denominations? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



INVOLUTION. 

IT 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
. the powers of the given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
itself , the product is called the second power of square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cube, &c. ; thus, 

5 is the root, or 1st power, of 5. 
5X5= 25 is the 2d power, or square, of 5, =5 a . 
5X5X5=125 is the 3d power, or cube, of 5, =5 3 . 
5 X 5 X 5 X 5=625 is the 4th power, or biquadrate, of 5, =5*. 
* S 
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' The number denoting the power is called the index, or 
exponent ; thus, 5 4 denotes that 5 is raised or involved to 
the 4th power. 

1. ^hat is the square, or 2d power, of 7 ? Ans. 49. 

2. What is the square of 30 ? Ans. 900. 

3. What is the square of 4000 ? Am. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans. 64. 

5. What is the cube of 800 ? Ans. 512000000. 

6. What is the 4th power of 60 ? Ans. 12960000. 



7. What is the square of 1 ? 
— of4? 

8. What is the cube of 1 ? 
of4? 

9. What is the square of f ? 

10. What is the cube of § ? 

11. What is the square of £ ? 

12. What is the square of 1 ( 5 ? 



of 2? 



of 3? 



Ans. 1, 4, 9, and 16. 

- of 2 ? of 3 ? 

Ans. 1, 8, 27, and 64. 
-off? of i> 



off? off? 

- the 5th power of £? 
Ans. £, and ^. 
— — the cube ? 



An$. 2'25, and 3*375. 

13. What is the 6th power of 1<2 ? Ans. 2*985984. 

14. Involve 2£ to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2$= f ; or 
it may. be reduced to a decimal ; thus, 2 J = 2 ( 25. 

Ans. V& 1 = 25£f f 

15. What is the square of 4 J ? ' Ans. J-gfi = 23|f . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 

17. How much is 9* ? 6* ? 10* ? 

Ans. 729, 7776, 10000 

3« ? 4* ? 53 r 



18. How much is 2 7 ? 
6»? 108? 



Ans. to last, 100000000. 



The powers of the nine digits, from the first power to' the 
fifth, may be. seen in the following 



TABLE. 



Roots - [or 1st Powersj 1 | 2 | 3 | 4 | 5 



61 71 8| 9 



S quares jor 2d Poweis)! j 4 1 9\ 16 | 25 
Cubes - lor 3d Powers] 1 { 8 | 27.| 64 j 125 



~W\ oTf 



36 j 
flfTf 



81 



343 | 512 | 



Bi quadrateslor 4th Powers) 1 |16 1 81 \ 256 | 625 
jSursoUds jor 5th Powersj 1 |32 (243 j 1024 ]3l25 



1296 | 2101 | 4096| 6561 



7776 116807 |32768 J59049 
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EVOLUTION. 

IT 106. Evolution, or the extracting of roots, is the me- 
thod of finding the root of any power or number. 

The root, as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cube, or third root, is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number: thus, the square root of 144 is 
12, because 12 a = 144 ; and the cube root of 343 is 7, be- 
cause 7 3 , that is, 7 X 7 X ^= 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals, we can approximate, or approach, towards 
the root to any -assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character *J placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cub e root of 27 is 

expressed #27; and the .5th root of 7776,^7776. 

When the power is expressed by several numbers, with 
the sign -f- or — between them, a line, or vinculum, is drawn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 5, &c. 



EXTRACTION 1 OF THE SQUARE 

ROOT. 

IT 107 To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce "the given number. 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is the length of one side of a square room, the 
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OPERATION. 

625(2 
4 



floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
face is found by multiplying the length of one side into it- 
self, that is, by raising it to the second power ; and hence, 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort of trial : and, 
1st. We will endeavour to ascertain how many figures 
there will be in the root. This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self by trial/ Pointing off the number, we find, that the 

root will consist of two figures, 
a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root. The 
root, it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
* I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are.20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting th« square 
number 4, (hundreds,) or the squareof 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period by the side of the remaindei 
making 225, as before. 



225 



Fig. L 




1 
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3d. Tbe square A. is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square form, it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f- 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and b c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double this root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

45)225 
225 



Fig. II. 

SDydg. 



Sydi. 



The divisor, 4, ( tens, ) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contaiifed in 
22, (tens,) rejecting the 
right hand figilre of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square; for 
there is still wanting, in 
the corner D, a small 
• square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45 ; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the sides of the figure \, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of a square room, 25 

8 
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90 

B J. 

100 




5 
25 
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A 


C 


c 
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8 


a 


* 

90 
90 

400 


b 


90 
5 

100 






80 yds. 




5 yd*. 



8 

a. 
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yards on a side, which 625 square yards of carpeting will 
exactly cover. 

The proof may he seen hy adding together the several 
parts of the figure, thus :— 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 hy involution, thus : — 

D 25 25 X 25 = 625, as be- 

n i-TTT fore. 

Proof, 625 

From this example and illustration we derive the following 

general - 

RULE 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds? and so on. These dots show the number of figures 
of which the root .will consist 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root 

Note 2. As the value of figures, whether integers or I 

decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must * 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher 
It is plain, the root must always consist of so many integers 
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and decimals as there are periods belonging to each in the 
given number. 

EXAMPLES FOR PRACTICE, 

2. What is the square root of 10342656 ? 

OPERATION. 

10342656 ( 3216, Ans. 
9 

62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

OPERATION. 

• • • 

43264 ( 208, Ans. 
4 



408)3264 . 
3264 



4. What is the square root of 998001 ? Ans. 999, 

5. What is the square root of 234*09? Ans. 15*3 

6. What is the square root of 964*5 192360241 ? 

Ans. 31*05671. 

7. What is the square root of '001296 ? Ans. '036. 

8. What is the square root of '2916 ? Ans. '54. 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the square root of 164 ? Ans. 12'8 + 

1F 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for anew period, 
and thus we may continue the operation to any assigned 
degree of exactness; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root; for the 
last figure in each dividend will always be a cipher, and the 
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last figure in each divisor is the same as the last q?totient 
figure ; but no one of the nine digits, multiplied into itself 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the .square root of 3 ? Ans. V73 — 

12. What is the square root of 10 ? Ans. 346 -f-. 

13. What is the square root of 184*2 ? Am. 13 c 57 -f-. 

14. What is the square root off? 

Note. We have seen, (IT 105, ex. 9,) that fractions are 
squared by squaring both tile numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans. f . 

15. What is the square root of ^ ? Ans. f. 

16. What is the square root of ^fo ? Ans. ^. 

17. What is the square root of ^* 4 ? Ans. ^ = {. 

18. What is the square root of 20£ ? Ans. 4 J. 

When the numerator and denominator are not exact 
*quareSy the fraction may be reduced to a decimal, and gie 
approximate root found, as directed above. * \ 

19. What is the square root of $ = '75 ? Ans. '866 +; 

20. What is the square root of £ J ? Ans. '912 -f- 



SXTPPLEMEHT TO THE SQUABS ROOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power ? 6. What is 
evolution f 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number ? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? J* Wl iy do we place the quotient 
figure to the rij^t hand of the divisor ? 16. How may we 
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i 
i 

prove the work ? 17. Why do we point off mixed numbers 
r both ways from units? 18. When there is a remainder 
how may we continue the operation? i9. Why can we 
never obtain the precise roci of sard numbers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Ans. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 

4. Thejre is a circle, whose area, or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area? - ^5184 = 72 feet, Am. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a Square field 
confining the same number of acres as both of these ; how 
mj&y rods must each side of this field measure ? 

• ' * Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how. much will the side of a square field measure, contain- 

.1 (Mill I^^M^HV^^BB 

; fng 4 times as much ? , \/20 X 20 X 4 = 40 rods, Ans. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ?-— - 25 times as large? 36 times as 

large ? Answers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
*s it is in width. 

Note. If the field be divided in the middle, it will form 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans. 14 rews, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is J as much as the length ; re- 
quired its dimensions. Ans. 16 by 12 
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11. There is a circle, whose diameter is 4 inches , what fa 
the diameter of a circle 9 times as large ? 

Note, The areas or contents of circles are in proportion 
io the squares of their diameters, or of their circumferences. 
Therefore, to find the diameter required, square the given 
dismeter, multiply the square by the given ratio, and the 
square root of the product will he the diam eter required. 

\/4 X 4 X 9 = 12 inches, Arts. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans. 173'2-f- feet 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one £ as large ? Ans. 6 inches. 

IT 109. 14. A carpenter has a large wooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
is the length of a pole, which will just reach from one end to 
the other ? 

A Note. A figure of 3 

sides is called a triangle, 
ri and, if one of the corners 

| be a square corner*, or right 

a angle, like the angle at B 

J* in the annexed figure, it is 
called a right-angled trian- 
gle, of which the square 
of the longest side, AC, 
(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, A B 

and B C. 

4* = 16, and 3 2 = 9 ; then, */$ -f- 16 = 5 feet, Ans. 

15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans. 40 feet. 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of the ditch ? * Ans. 24 feet 

18. The ladder and ditch given, required the wall. 

Ans. 32 feet 
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19. The distance between the lower ends of two equal 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet ; required the length of each 
rafter. Am. 20 feet 

20. There }s a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on eveiy 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side? a rafter reaching to the middle of 

one end ? and a rafter reaching to the corners of the eaves ? 

Answers, in order, 20 ft. ; 15'62 + ft. ; 18'86 -+- ft. ; and 
22*36 + ft. 

21. There is a field 800 rods long and 600 rods wide ; 
what is the distance between two opposite corners ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers, 120 rods; and 169°7 -f" rods. 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each corner? Ans. 28*28 -f- rods. 



EXTRACTION* OF THE CUBS 

ROOT. 

1T 110. A solid body, having six equal sides, and each of 
the sides an exact square, is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
length, breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 2 3 =2X2X*2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side.? Ans* 5 3 = IZo feet 
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3. How many feet is length is each side of a cubic block, 
containing 125 solid feet? Ans. ^/125 = 5 feet 

JSofr- The root may be found by trial. 

4. What is the side of a cubic block, containing 64 solid 

feet? 37 solid feet? 316 solid feet? 512 solid 

feet? Amwxn, 4ft; 3ft; 6ft; and 8ft. 

5. Supposing a man has 13824 feet of timber, in separate 
blocks of I cubic foot each ; he wishes to pile them up in 
a cubic pile ; what wilt be the length of each side of snch 
a pile? 

It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that we cannot 
so easily find die root by trial as in the former examples ; — 
We will endeavour, however, to do it by a tort of trial ■ and, 
1st We will try to ascertain the number of figures, of 
which the root will consist This we may do by pointing 
the number off into periods of three figures each (IT 107, ex. 1.) 
Pointing off, we see, the 
root will consist of two figures, 
a fen and a vnii. Let us, then, 
seek for the first figure, or 
tens of the root, which must 
he extracted from the left 
hand period, 13, (thousands.) 
The greatest cube in 13 
(thousands) we find by trial, 
or by the table of powers, to be 
8, (thousands,) the root of 
which is 2, (tens;)-therefore, 
we place 2 (tens) in the root. 
The root, it will be recollect- 
ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) 
each side of which shall be 
w ' supposed 20 feet, expressed 

4u5 by the root now obtained. 

JjP The contents of this cube are 

Sfco/at, Confcntt. 20x20X20 = 8000 solid feet, 

which are now disposed of. and which, consequently, are to 
he. deducted from the whole number of feet, 13824. 8000 
taken from 13824 leave 5824 feet. This deduction is most 
readily performed by subtracting the cubic number, 8, or 
the cube of 2. (the figure of the root already found,) from 
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13824(2 



Fig. I. 




iriio. 



rtXTBAOTION OF TOE CUBE BOM. 



S17 



OPERATION— COMTINUFH 



the period 13, (thousands,) and bringing down the next pe 
rtod by the side of the remainder, making 6824, as before. 
3d. The cubic pile A D is now to be enlarged by the ad- 
dition of 6824 solid feet, and, in order to preserve the cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 sides, a, b, and e. Now, if the 5824 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of the addition made to each of 
the aides a, b, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) =20 X 20 = 400, for the sauare contents of one 
side, and multiply the product by 3, the number of sides, 
400 x 3 — 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply tlie product by 300, thus, 2 X 2 — 4, and4 X 300= 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 
tained in the dividend 4 times ,- 
consequently, 4 feet is the 
13824(24 Root, thickness of the addition made, 
§ to each of the three aides, a, 

D'wiitOT, 1200 )5824 Dividend. (,, c, and 4 X 1200 = 4800, is 
4800 the solid feet contained in 

960 these additions; but, if we 

04 look at Fig. II., we shall per- 

g goj ceive, that this addition to the 

3 sides does not complete the 

0000 cube ; for there are deficiencies 

in the 3 corners n, n, n. Now 
p ,, the length of each of these 

deficiencies is the same as the 
length of each tide, that is, 2 
(tens) = 20, and their width 
and thicbiett are each equal to 
the last quotient figure, (4); 
their contents, therefore, or 
M the number of feet required to 
fill these deficiencies, will be 
found by multiplying the square 
of the last quotient figure, (i* ) 
= 16, by the length of aM the 
deficiencies, that is, by 3 timet 
t 
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the length of eaek side, which is expressed by the fanner 
quotient figure, 2, (tens.) 3 limes 2 (tens) are 6 {tens) = 
60; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
SO, thus, 2 X 30 = 60, as before ; then, 60 X 16 — 960, con* 
tents of the three deficiencies n, n, n. 

Looking at Fig. III., we 
Fio. III. perceive there is still a de- 

ficiency in the comer where 
the last blocks meet. This 
deficiency is a cube, each 
side of which is equal to the 
last quotient figure, 4. The 
cube of 4, therefore, (4 X 4 
X4 = 64,) will be the solid 
contents of this corner, which 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -f ■ 
960 + 64 = 5824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 

which 13824 solid blocks of 

one foot each would make, 

when laid together, and the 

root, 24, shows the length ol 

one side of the pile. The 

correctness of the work may 

be ascertained by cubing the 

side now found, 24% thus, 24 

X 24 X 24 = 13S24, the 

given number; or it may be proved by adding together 

the contents of all the several parts, thus, 

Pat. 

8000 = contents of Fig. I. 
4800 =; addition to the sides «, 6, and c, Fig. I. 
960 =K addition to fill the deficiencies n, n, n, Fig. II. 

64 = addition to fill the comer e, e, e, Fig. IV. 

13824 = contents of the whole pile, Fig. IV., 24 feet on 
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From the foregoing example and illustration we derive the 
following 

RULE 

FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dividend, 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root} then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the «i&- 
trahend. 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens' that the divisor is npt contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, artn the square 
root 

• 

Note 3. The pupil will perceive that the number which 
we call tlie divisor, when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in the 'root must frequently be 
smaller than the quotient figure. 



%tO mrmAMEjrr to the cube root. T 110 

EXAMPLES FOR PRACTICE. 

6, What is the cube root of 1860867 ? 

OPERATION. 

i 860867 (123 Ans. 

1 



fV 



1* X 300 = 300 ) 860 fir$t Dividend. 

600 

2» X I X 30 = 120 

23 = 8 

728 first Subtrahend. 

13* X 300 = 43200 ) 132867 second Dividend. 

129600 

3» X 12 X 30 = 3240 

3* = 27 

132867 second Subtrahend. 
000000 

7. What is the cube root of 373248 ? Ans. 72 

8. What is the cube root of 21024576 ? Ans. 276 

9. What is the cube root of 84*604519 ? Ans. 4<39 

10. What is the cube root of '000343 ? Ans. <07. 

11. What is the cube root of 2 ? Ans. 1*25 +, 

12. What is the cube root of rfc ? Ans* § . 
Note. See 1F 105, ex. 10, and 1T 108, ex. 14. 

13. What is the cube root of £$£ ? Ans. f 

14. What is the cube root of f^ ? Ans. <& 

15. What is the cube root of -^ ? Ans. 425 •+- 

16. What is the cube root of yj-j ? iins. i 



8UPPUBBEB1TT TO THE OTJBS ROOT. 

• QUESTIONS, 

1. What is a cube ? 2. What is understood by the 
cube root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 30C 
for a divisor? 5. Wly, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of die root? 6. Why do we 
cube the quotient Jgu*e* 7. How do we prove 'he 
operation ? 
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EXERCISES. 

1. What is the side of a cubical mound, equ<U to one 288 
feet long. 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one side of which is 2 feet ; how 
many solid feet does it contain ? Ans. 8 feet 

3. How many cubic feet in one 8 times as large? and 
what would be the length of one side ? 

Am. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet ; 
wh»t would be the side of one containing 27 times as much ? 
— — 64 times as much ? 125 times as much ? 

Am. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Am. 2, 3, and 4 feet 

IT 111. Hence we see, that the aides of cubes are as the 
cube roots of their solid contents, and, consequently, their con- 
tents are as the cubes of their sides* , The same proportion is 
true of the similar sides, or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3 3 : 6 3 Ans. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Am. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Am. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities? Ans. yf-j or, n 6 to TO& 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 6th, 7th, 11th, &c, which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



1T lift. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is called an 
Arithmetical Series, or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 

Thus $ 3 ' 5| 7 > 9 > 11 > 13 > 15 > & c * * s an eacendmg series. 
9 ( 15, 13, 11, 9, 7, 5, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes, and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of whieh being given, the other two may be found : — 

1st The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

1> A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents; what was, the 
coat of the last yard ? 

As the cemmon difference, 3, is added to every yard except 
the la*, it is plain the :ast yard must be 99 X 3, = 297 
cunt*, more (ban <he first yard. An». 301 cents. 
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Hence, when the first term, the cowmen difference, and the 
number of terms, are given, to find the last term, — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the last term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans. 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $1'06, in 2 years to $142, 
and so on, in arithmetical progression, with a common dif- 
ference of $ 4 06 ; what would be the amount in 40 years ? 

Ans. $3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first term, the last amount is the last term, the 
yearly interest is the common difference, and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro* 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the pri^e on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -f- 99 = 3, common difference. 

Hence, when the extremes and number of terms are given, 
to find the common difference, — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 8 C 40, what is the 
rate ? 

If the extremes be 1 and 3 C 40, and the number of term9 
41, what is the common difference ? Ans. K)6. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference of their ages ? Ans. 5 years. 
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9. A man bought 100 yards of cloth in arithmetical series, 
he gave 4 cents for the first yard, and 301 cents for the last 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Since the price of each succeeding yard in creases by a con- 
dan/ excess, it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. -}- 301 cts. -s 152^ cts. = average } 
price ; and the price, 152£ cts. X 100 = 16250 cts. = > An*. 
$152*50, whole cost ) 

Hence, when the extremes and the number of terms are given, 
to find the sum of all the terms, — Multiply £ the sum of the ex* 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Am. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years r= $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple interest ? Ans* $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 corner, is a single hill, and 
the last row, on the side opposite, contains 81 hills; how 
many hills of corn in the field ? Ans. 1681 hills. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Ans. 300. 

17. A debt is to be discharged at 11 several payments, 
iti arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? ■ the common difference be* 
tween the several payments ? 

Ans. whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c, to 
1001 ? Ans. 251001. 

Note. By the reverse of the rule under ez. 5, the differ- 
ence of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2£, 3, 
3?h 4 > *h & c «> to the 50th term inclusive ? # Am, 712 J. 

20. What is the sum of the decreasing series 30, 29}, 29£, 
29, 28f , &c, down to ? 

Note. 30 -5- £ + 1 = 91* number of terms. Ans. 1365. 

QUESTIONS. 

1. What is an arithmetical progression ? 2. When is the 
series called ascending ? 3. ■ when descending? 4. What 
are the numbers, forming the progression, called ? o\ What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first terrn^ common difference, 
and number of terms, are given, how do you find the last 
term 1 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. — bow do you find the sum Of all the terms ? 
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IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a cons ant divisor, is 
called a Geometrical Progression. Thus, 1, 2. 4, 8,. 16, &c. 
is an increasing geometrical series, and 8, 4, ii, 1, £, £, &c 
is a decreasing geometrical series. 
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As in arithmetical, so also in geometrical progression, 
there are five things, any three of which being given, the 
other two may be found ; — 

1st The first term. 
2d. The fart term. 
3d. The number of terms. 
4th. The ratio. 

5th. The sum of all the terms. 

The ratio is the multiplier or divisor, by which the series is 
formed. 

1. A man bought a piece of silk, measuring 17 yards, and, 
by agreement, was to give what the last yard would come 
to, reckoniug 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2= 196608 cents, = $ 1966*08, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time less than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio, (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2 4 = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently eon- 
tains the same factor (2) 4 times + 4 times, =z 8 times ; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -}- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term, ratio, and number of terms, are given, 
to find the last term, — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices, to make an 
index less by one than the number of the term sought. 

III. Multiply together the powers belonging to those in- 
dices, and their product, multiplied by the first term, will be 
the term sought. 
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2. If the first term be 5, and the ratio 3, what is Ote 8th 
term ? 

Powers of the ratio, with ( l J £ + 4 = ^ ^ 
the.r mdices over them.^ ' ^ L^wm, *«■£ 

3. A man plants 4 kernels of corn, which, at harvest,, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint? Ans. 2 199023255 '552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2 1 * = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2 -f6 -f 18 +54 = 80 cents. Ana. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the last, viz. 2 + 6 -(- 18, be multiplied by 
the ratio, 3, the product will be the series 6 -|- 18 -J- 54 ; 
subtracting the former series from the latter, we have, for the 
remainder, 54 — 2, that is, the last term, less the first term, 
which is evidently as many times the first series (2 -f- 6 -f- 18) 
as is expressed by the ratio, less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the last, and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 -$- 2 = 26, and 54 added, makes 80, Answer, as before. 

Hence, when the extremes and ratio are given, to find the 
man of the series, — Divide the difference of the extremes by the 
ratio, less 1, and the quotient, increased by the greater termy 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is die whole amount of the series ? 

131072—4 , 131073 u9796 Answer. 
8—1 ^ ' 
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7. What is the sum of the descending series 3, 1, £, £, 
2^, &c, extended to infinity ? 

It is evident the last term must become 0, or indefinitely 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 3. Arts. 4£. 

8. What is the value of the infinite series 1 + i + tV + 
A> & c - * ^ns. 1£. 

9. What is the value of the infinite series, ^ + r i v -f* 
ttsW + Tahrvi & c *> or > what is the same, the decimal 
41111, &c, continually repeated ? Ans. £. 

10. What is the value of the infinite series, yjfo -J- xrr^wuy 
&c, descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &c. ? Ans. ^. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last term, as directed in the rule after ex. 1. 

Ans. $265*720. 

The two processes of finding the last term, and the amount, 
may, however, be conveniently reduced to one, thus : — 

When the first term, the ratio, and the number of terms, are 
given, to find the sum or amount of the series, — Raise the ratio 
to a power whose index is equal to the number of terms, from 
which subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotient, multiplied by the first term, will be the 
answer. 

Applying this rule to the last example, 3 12 = 531441, and 

531441 — 1 j = 265720# AnSt $265*720, as before. 
3 — 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of corn for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till die end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

10*0 — 1 . _ ( 1,111,111,111,111,111,111,111,111, 
10—1 X ~~ I 111^111,111,111,111 kernels. 
Am. $ 8,630,555,555,555,555,555,555,555,555,555,555 
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13. A gentleman, dying, left his estate to bis 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of 1 J j 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1£, it may 
be reduced to an improper fraction = J, or to a decimal, 1*5. 

Hzil x 1000 = $131674; or, 1<5> ~ 1 x 1000 = 
$ 13187*50, Answer. 

Compound Interest by Progression0 
* 

1T 114. 1. What is the amount of $ 4, for 5 years, at 6 
per cent compound interest .* 

We have seen, (1T 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $ 1 for 1 
year is $ l c 06 ; if the priticipal, therefore, be multiplied by 
1'06, the product will be its amount for 1 year; this amount, 
multiplied by 1*06, will give the amount (compound inter* 
est) for 2 years; and this second amount, multiplied by 1'06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical series, of which the principal is the 
first term ; the amount of $ 1 or 1 £ ., &c, at the given rate 
per cent., is the ratio ; the iunb } in years, is 1 less than the 
number of terms; and the last amoum i.« the last term. 

The last question may be resolved into Ji> : — If the first 
term be 4, the number of terms 6, and the ratio 1'06, 
what is the last term ? 

1 '06 » = 1 '338, and 1 '338 X 4= $ 5<352+. An*. $ 5*352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus :— 

Let P. represent the Principal. 

$. the Ratio, or the amount of $ 1, &c. for 1 year. 

..... T. ....the Time, in years* 

.. A. the Amount 

Wm tw, or more letter, «ej*«f ***far, Ike . worf, 
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they are to be multiplied together. Thus PR. implies, tha* 
the principal is to be multiplied by the ratio. When one 
letter is placed above another, like the index of a power, the 
first is to be raised to a power, whose index is denoted by the 
second. Thus R T * implies, that the ratio is to be raised to 
a power, whose index shall be equal to the time, that is, the 
number of years. 

2. What is the amount of 40 dollars for 1 1 years, at 5 per 
cent, compound interest ? 

R T - XP. = A.; therefore, 1*05 * » X 40 = 68*4. 

Ans. $68*40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent, 
compound interest ? Ans. $ 8*784-$j. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $5*352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1*06, and the last 
term 5'352, what is the first term ? 
This question is the reverse of the last; therefore, 

-r7rl = P.; or, — - = 4. Ans. $4. 

R T - ' ' 1*338 v 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8 ( 7846 ? Ans. $ 6. 

6. What is the present worth of $ 68*40, due 1 1 years 
hence, discounting at the rate of 5 per cent compound in- 
terest? Ans. $40. 

7. At what rate n«: cent will $ 6 amount to $ 8*7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num- 
ber of terms 5, what is the ratio ? 

^1 = R T -, that is, — - — — i<4641 = the 4th power of 

the ratio ; and then, by extracting the 4th root, we obtain 
1*10 for the ratio. Ans. 10 per cent 

8. In what time will $ 6 amount to $ 8*7846, at 10 per 

cent compound interest ? 

A 8*7846 

p^ r= R T -, that is, - -y- = 1*4641 = 1'10 T - ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not contain 1*10, the number of these divisions will 
be the matter ofjfete*. * Ans> 4 yearn 
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9. At 5 per cent, compound interest, in what time will 
$ 40 amount to $ 68'40 ? 

Having found the power of the ratio 1*05, as before, which 
is 1'71, you may look for this number in the table,, under 
the given rate, 5 per cent, and against it you will find the 
number of years. • Ans. 11 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5*362 ? Ans. 5 years. 



Annuities at Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of annuities. 

An Annuity is a sum payable at regular periods, of one 
year each, either for a Certain number of years, or during the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due, they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un • 
paid, together with the interest on each, for the time they 
have remained due, is called the amount. 

1. What is the amount of an annual pension of $ 100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ? 

The last year's pension will be $ 100, without interest 
the last but one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $100 for 
2 years, and so on ; and the sum of these several amounts 
will be the answer. We have then a series of amounts, that 
is, a geometrical series, (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1'06, what is the sum of all the terms ? 

Consult the rule, under 1T 113, ex. 11. 

1*06* — 1 

1— X 100 = 437*45. Ant. $ 437*45. 

*06 

Hence, when the annuity, the time, and rate per cent, art 
given, to find the amount, — Raise the ratio (the amount oi 
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$ 1, &c. for 1 year) to a power denoted by the number of 
years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, less 1, and the quotient, multiplied by 
the annuity, will be the amount 

Note. The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the table, under IT 91. 

2. What is the amount of an annuity of $ 50, it being *a 
arrears 20 years, allowing 5 per cent compound interest ? 

Ans. $1653*29 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? . Ans. $696*15. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent compound interest? in 10 years? in 20 

years ? in 22 years ? in 24 years ? 

Ans. to the last, $ 25407*75. 

IT 216. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum whicn 
ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension o( 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the last rule, we find the amount = $ 437*45, and by 
the directions under IT 114, ex. 4, we find the present worth 
= $346*51. Ans. $346*51. 

Hence, to find the present worth of any annuity, — First 
find its amount in arrears for the whole time; this amount, 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of* $ 10<r 
o continue 20 years, allowing 5 per cent. ? Ans. $ 1246*22. 
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The operations under this rule being somewhat tedious, 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 £ . annuity, at 5 and 
1> per cent, compound interest, for any number of years 
from 1 to 34. 



Years. 


5 per cent. 


1 


0*95238 


2 


1*85941 


3 


2*72325 


4 


3 ( 54595 


5 


4'32948 


6 


5*07569 


7 


5*78637 


8 


6*46321 


9 


7*10782 


10 


7*72173 


11 


8*30641 


12 


8*86325 


13 


9*39357 


14 


9*89864 


15 


10*37966 


16 


10*83777 


17 


11*27407 



6 per cent. 


Team. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


8*4651 


21 


4*21236 


22 


4*91732 


23 


5*58238 


24 


6*20979 


25 


6*80169 


26 


7*36008 


27 


7*88687 


28 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cent. 


6 per cent 


11*68958 


10*8276 


12*08532 


11*15811 


12*46221 


11*46992 


12*82115 


11*76407 


13*163 


12*04158 


13*48807 


12*30338 


13*79864 


12*55035 


14*09394 


12*78335 


14*37518 


13*00316 


14*64303 


13*21053 


14*89813 


13*40616 


15*14107 


13*59072 


15*37245 


13*76483 


15*59281 


13*92908 


15*80268 


14*08398 


16*00255 


14*22917 


16*1929 


14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present worth 
of any annuity, at 5 or 6 per cent., — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuity, and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 = 
$ 23*05*867, Ans. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 
— at 6 per cent ? «— to continue 15 years ? ■■ 20 
yeaw? _ 25 year*? —-34 years? 

An*, to last, #647*716. 
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When annuities do not commence till a certain period of 
time has elapsed, or till some particular event has takes 
place, they are said to be in reversion. 

9. What is the present worth of $ 100 annuity, to be 
continued 4' years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amount ' 
equal to the present worth of the .annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately, to be $ 346*51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $ 346 '51 for 2 years, to be $308'393. An*. $308*393 

Hence, to find the present worth of any annuity taken in 
reversion } at compound interest, — First, find the present worth, 
to commence immediately, and this sum, divided by the power 
of the ratio, denoted by the time in reversion, will give the 
answer. * 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com 
raence till the end of 3 years, allowing 6 per cent compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 295*039, and ^f^? = 247*72. Ans. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the tinie, that is, 3 -f- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an* 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 

60 



$247*72080 Ans. 
11. What is the present worth of a lease of $ 100 to con- 
tinue 20 yeaca, bat not to commence till the end of 4 yean. 
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allowing 5 per cent ? — — what, if it be 6 years it> rever- 
sion ? 8 years ? 10 years ? 14 years ? 

Axis, to last, $ 629*426 

IT 117. 12. What is the worth of a freehold estate, of 
vtWh the yearly rent is $60, allowing to the purchaser 
6 p*r cent. ? 

In this cafe, the annuity continues forever, and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -j- c 06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an annuity, contimdny 
forgper, — Divide the annuity by the rate per cent., and the 
quotient will be the present worth. 

Note, The worth will be the same, whether we reckon 
simple or compound interest ; for, since a year's interest of the 
price is the annuity, the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
nuity, whether they be employed at simple or compound in 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

5 per cent ? 8 per cent ? 10 per cent. ? 15 

per cent. ? 20 per cent. ? Ans. to last, $ 500. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per cent compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

•j— = $1000 = the worth, if entered on immediately, 

$ 1000 
and -^ji^a == $ 889<996 i th e present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immediately, the present worth 
of the annuity 60, for 2 years, the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 year? is 1 '83339 
X 60 =r 110*0034 = present worth of $60 for 2 yean 
and $ 1000 — $110*0034 = $68d'9966 t Am. as before. 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing the purchaser 
6 per cent compound interest ? — what, if 8 years in re- 
version ? — 10 years ? — 4 years ? — 15 yean? 

■ 30 years ? Ans. to last, $ 462*755. 

« 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity, half the rate per 
cent, j and twice the number ofyear$ y and work as before, and 
so for any other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the sum of aU the terms? 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is a fraction, how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts, arising by compound in- 
terest, form a geometrical series ? 9. What is the ratio, is 
compound interest ? — the number of terms ? — the 
first term ? — the last term ? 10. When the rate, the 
time, and the principal, are given, how do you find the 
amount ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. I*, and R. are given, how do you find T. ? 14* 
What is an annuity ? 15. When are annuities said to be in ar- 
rears? 16. What is the amount? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest i 

1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table ? 

20. What is understood by tbe term reversion? 21. How 
do you find the present worth of an annuity, taken in rever- 
sion ? by the table ? 22. How do you find the present 

worth of a freehold estate, or a perpetual annuity ? « the 
same taken in reversion ? — by the table? 
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PERMUTATION. 

If 118. Permutation is the method of finding how many, 
different ways the order of any number of things* may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position j 
how many days did they dine together ? 

Had there been but two of them, a and b, they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus* 
a by and b a. Had there been three, a, ft, and c, they could 
sit in 1 X 2 X 3 e= 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a 6 c, and a c b ; 
next, beginning with 6, there will be 2 positions, bac, and 
b c a; lastly, beginning with e, we have c a b 7 and c b a, 
that is, in aU* 1X2X3=6 different positions. In the 
same manner, if there be /oar, the different positions will 
be 1 X 2 X 3 X 4 = 24. An*. 24 days. 

Hence, to find the number of different changes or permu- 
tations, of which any number of different things are capable, — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ans. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $ 1 551 1 2 1 00433309859840000 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans. 40320. 
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1T 119. 1.4 + 6x7—1=60. 

A line, or vinculum, drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly, or as our 
whole number. 
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2. 9 — 8 + 4X8 + 4 — 6 = how many? Am. 30. 



3. 7 + 4 — 2 + 3 + 40 X 5 = how many? Ans. 230. 

3 + 6 — 2 X 4—2 =how ? ^ 3, 

2X2 J ^ 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Am. 3765 is their sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 x 3 — 5 X 3 + 30 = 60, An*. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? An*. 792. 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who died at the age rt of 35; after 
whom the father lived twice 20 years ; how old was the 
'ather at his death ? Ans. . 100 years. 

11. What number is that, which being multiplied by 15 
the product will be J ? J -f- 15 = g^, Ant 

12. What decimal is that, which being multiplied by 15^ 
the product will be <75 ? 4 75 -*- 15 = <05, An* 

13. What is the decimal equivalent to ^ ? 

Am. '0285714, 

14. What fraction is that, to which if you add f , the sum 
will be I? Am. £$. 

15. What number is that, from which if you take f , the 
remainder will be £ ? Ans. f$. 

16. What number is that, which being divided by £, the 
quotient will be 21 ? Ans. 15$ • 

17. What. number is that, which multiplied by * pro- 
duces i? Am. £. 

18. What number is that, from which if you take f of 
itself, the remainder will be 12 ? Ans. 20. 

19. What number is that, to which if you add f of | of 
itself, the whole will be 20 ? Am. 12, 

20. What number is that, of which 9 is the $ part ? 

Ans. 13£ 

21. A farmer carried a load of produce to market: he 
sold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 8 cents per lb. ; 154 lbs. of butter, at 15 cents per lb* : 
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i in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; £ barrel of mack- 
I erel, at $ 3'75 ; 4 bushels of salt, at $ 1*25 per bushel ; and • 
the balance in money : how much money did he receive ? 

Ans. $68*85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1*45 per bushel. 

64 rye, ... $ '95 

142 ........... ... corn, ... $ '50 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ 1'75 per yd. 

2 quintals of fish, ... $ 2'30 per quin. 

8hhds. of salt, ... $4'30perhhd. 



and the balance in money. 
How much money did he receive ? Ans. $ 38'80. 

23. A man exchanges 760 gallons of molasses, at 37£ 
cents per gallon, for 66 J cwt. of cheese, at $ 4 per cwt ; 
how much will be the balance in his favour ? Ans. $ 19. 

24. Bought 84 yards of cloth, at, $ 1*25 per yard ; how 
much did it come to ? How many bushels of wheat, at 
$ 1'50 per bushel, will it take to pay for it? 

Ans. to the last, 70 bushels^ 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37 £ cents per gallon ; 
how many gallons did he receive ? Ans. 54*72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ 1'37£ per bushel, and 
received the balance in oats, at $'40 per bushel; how 
many bushels of oats did he receive ? Ans. 23£. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53 J bushels. 

28. How much salt, at $ 1'50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ans. 3 J bushels. 

29. H<*w much wine, at $ 2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

Aha lS&gttUtfni 
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30. A had 41 cwt of hops, at 30 s. per cwt, for which 
£ gave him 20 £ . in money, and the rest in prunes, at 5 <L 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt 3 qrs. 4 lbs. 

31. A has linen cloth worth $'30 per yard; but, in bar- 
tering, he will have $ '35 per yard ; B has broadcloth worth 
$ 3"75 ready money ; at what price ought the bioadcloth 
to be rated in bartering with A ? 

'30 : '35 : : 3'75 : $ 4*375, Ana. Or, || oi 3*75 = 

$ 4'37£, Ans. The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 a., or $ 1 '666$. 

33. If 4 bushels oi corn cost $ 2, what is it per bushel ? 

Am. $'50. 

34. If 9 bushels of wheat cost $ 13*50, what is that per 
oushel ? Ans. $ 1*50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2*50. 

36. If 3 bushels of oats cost 7 s. t> d., how much are they 
per bushel ? • Ans. 2 s. 6 d., = $ <41J. 

37. If 22 yards of broadcloth cost 21 £ . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3*25. 

38. At $ '50 per bushel, how much corn can be bought 
for $ 2'00 ? Ans. 4 bushels. 

39. A man, having $100, would lay it out in sheep, at 
$ 2'50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? of 5 cows ? of 15 cows ? 

Ans. to the last, $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 
much would 1 man consume in the same lime ? ■ 2 men ? 
— — 5 men ? 10 men ? Ans. to the fast, 34$ lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4 '50. 

43. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of £ per cent., that is, 
£ dollar on a hundred dollars, if my house be valued at 
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44. What will be the insurance, per annum, of a store and 
contents, valued at $9876*40, at 1£ per centum? 

Ans. $148*146. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? Ans. $ 38*24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent ; how much did he 
gain ? and for how much did he sell his goods ? 

Am. to tlie last, $88844. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 pel cent on the whole cost ; for how much 
did he sell them ? Ans. $ 673*32. 

48. Bought a quantity of books for $ 64, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Ans. $56'32. 

49. Bought a book, the price of which was marked 
$ 4*50, but for cash the bookseller will sell it at 33£ per 
cent discount ; what is the cash price ? Ans. $ 3*00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $ 42 ; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ans. to last, $ *40£. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59'20 ; how must he sell it per pound, to gain 
25 per cent ? Ans. $ *10. 

52. What is the interest, at 6 per cent, of $ 71*02 for 17 
months 12 days ? Ans. $ 6*178 +. 

53. What is the interest of $487*003 for 18 months ? 

Ans. $43*83+. 

54. What is the interest of $ 8*50 for 7 months ? 

Ans. $*297f 

55. What is the interest of $ 1000 for 5 days ? 

Ans. $*833£. 

56. What is the interest of $ *50 for 10 years ? 

Ans. $*30. 

57. What is the interest of $84*25 for 15 months and 7 
days, at 7 per cent ? . Ans. $ 7*486 +. 

58. What is the interest of $ 154*01 for 2 years, 4 months 
and 3 days, at 5 per cent ? Ans. $ 18*032. 

59. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150 ? 

Note. See IT 85. Ans. $130*434+. 

60. I owe a man $475*50, to be paid in 16 months with- 

X 
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out interest ; what is the present worth of that debt, the use 
of the money being worth 6 per cent. ? Ans. $ 440*277 -}-. 

61. What is the present worth of $ 1000 payable in 4 
years* and 2 months, discounting at the rate of 6 per cent. ? 

Ans. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $100 which he laid out? If $500 
gain $75, what does $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $ 3*50 per yard, and sold 
it at $ 4 '25 per yard ; how much did he gain per centum ? 

Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons 
for $283'50, and sold it out at the rate of $2 ( 75 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon ? how much per cent ? 

Ans. His whole gam, $63*00; per gallon, $'50; which 
is 22f per centum. 

65. If $ 100 gain $ 6 in 12 months, in what time will it 
gain $4 ? $ 10 ? $ 14 ? • 

Ans. to the last, 28 months. 

66. In what time will $ 54'50, at 6 per cent, gain $ 2'18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild ife in 50 days. 

days, d&yf. men. 

50 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much booking 1 j- yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $ 75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30§ months. 

72. A owes B $ 540, but, A not being worth so much 
money, B agrees to take $ ( 75 on a dollar ; what sum must 
B receive for the debt ? Ans. $ 405. 

73. A cistern} whose capacity is 400 gallons, is suppMed 
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by a pipe which lets in 7 gallons in 5 minutes ; but there 19 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it be filled ? 

In 1 minute £ of a gallon is admitted, but in the same time 
f of a gallon leaks out Ans. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? ~ 

In 1 hour the ship would be -fa filled by the leak, but in 
die same time it would be ^ emptied by the pump. 

Ans. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
_ t0 minutes ; how many pipes, of the same bigness, will fill it 

in 5 minutes ? Ans. 8. 

76. Suppose I lend a friend $500 for 4 months, he 

Promising to do me a like favour ; some time afterward, I 
aveneed of $300; how long may. I keep it to balance the 
former favour ? Ans. 6$ months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? Ans. $ 72. 

79. Bought 45 barrels of beef, at $ 3 ( 50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay ? Ans. $ 143 < 50. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ '75 per 
gallon ? 

Note. If $ '75 buy 1 gallon, how many gallons will $ 110 
buy? Ans. 20 J gallons. 

81. A thief, having 24 mftes start of the officer, holds his 
way at the rate of 6 miles an hour; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour? how long before he will overtake the thief? 

Ans. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1£ minutes ; she scuds 
away at the rate of 36 rods a minute, and the dog, on view, 
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makes after, at the rate of 40 rods a minute ; how long will 
the coarse hold ? and what distance will the dog ran ? 

Ans. 14£ minutes, and he will ran 570 rods* 

83. The hoar and minute hands of a watch are -exactly 
together at 12 o'clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 spaces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it. Am. lh. 5 m. 27^ s. 

84. There is an island 20 miles in circumference, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans, 10 hoars. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels '2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in every 
6 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far/rom each starting place will 
the boats meef ? 

Ans. 112 J miles from the lower place, and 187J miles 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine for 
$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost ; at what rate 
per gallon must he sell it ? Am. $ 2 c 93t> -}-• 

88. Thomas sold 150 pine apples at $ '33£ apiece, and 
received as much money as Harry received for a certain 
number of watermelons at $ '25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

Ans. $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army ? 

This and the eighteen following questions are usually 
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wrought by a rule called Position, but they are more easily 
solved on general principles. Thus, £ -j- J = •& of the . 
arrry ; therefore, 1000 is ^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? ~ Ans, 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were £ of his 
flock, in the second £, in the third £, in the fourth ^ and 
in the fifth 450 ; how many had he ? Arts. 1200. 

91. There is a pole, 4- of which stands in .the mud, £ in 
the water, and the rest- of it out of the water ; required the 
part out of the water. Ans. -fa. 

92. If a pole be £ in the mud, •§ in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet. 

93. The amount of a certain school is as follows : ^ of 
the pupils study grammar, f geography, -^ arithmetic, & 
learn to write, and 9 learn to read : what is the number of 
each ? * 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, " Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2£ geese more, I should have a hundred :" how 
many had he ? 

100 — 2 J is what part of his present number ? 

Ans. He had 65 geese. 
,95. In an orchard of fruit trees, £ of them bear apples, 

i pears, £ plums, 60 of them peaches, and 40, cherries ; 
ow many trees does the orchard contain ? Ans. 1200. 

96. In a certain village, £ of the houses are painted white, 
I red, £ yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ans. 120. 

97. Seven eighths of a certain number exceed four fifths of 
the same number by 6 ; required the number. 

i — t = &> consequently, 6 is ^ of the required num- 
ber. Ans. 80. 

98. What number is that, to which if ^ of itself be added, 
the sum will be 30 ? Ans. 25. 

99. What number is that, to which if its £ and { be added, 
the sum will be 84 ? 

84=l-|-£-f-i = J times the required number, Ans. 4* 
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100. What number is that, which, being increased by § and . 
f of itself, and by 22 more, will be made three times as 
much ? 

The number, being taken 1, f , and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

Arts. 30. 

101. What number is that, which being increased by f , f 
and f of itself, the sum will be 234J ? Ans. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age wa» 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Ans. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he p 
had, said, " If 1 had as many more as I now have, $ as many, 

£ as many, £ and £ as many, I should then have 435 ;" what 
was the number of his pupils ? * Am. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to ± of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f , that is, { 
of the stock, is equal to {- of the stock, less $ 200 ; conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- * 
piration of the time, he received $ 27*50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 = $ 37*60, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -f- $ '25 
= $ I ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

10C. A and B have the same income; A saves £ of his; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $ 200 per annum ; A spends $ 175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
sons bis property; to A } wanting #20, to B J, and to C 
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1 the rest, which was $ 10 less than the share of A ; what 
Was each one's share ? Ans. $ SO, $ 50 and $ 70. 

-108. There is a fish, whose head is 4 feet long; his tai. 
is as long as his head and £ the length of his body, and hit 
body is as long as his head and tail ; what is the length of 
the fish? 

The pupil will perceive, that the length of the body is £ 
the length of the fish. Ans. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days; in what time would both, 
working together, perform it ? Ans. 1$ days. 

110. Three persons can perform a certain piece of work in 
the following, manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3^- days 

111. A and B can do a piece of work in 5 days ; A can do 
t in 7 days ; in how many days can B do it ? Ans. 17£ days. 

112v A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; \\Jiat did each receive ? 

Ans. The elder, .$ 546*153+ ; the younger, $ 453*846+. 

113. A house being let. upon a lease of 5 years, at $60 
per annum, and the rent being in arrear- for the whole time, 
what is the sum due at the end of the term, simple interest 
oeing allowed at 6 per cent. ? Ans. $ 336. 

1 14. If 3 dozen pair of gloves be equal in value o 40 
yards of calico, and 100 yards of calico to three pie) es of 
satinet. of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $ 3 more than A, and C$4 more than 
B ; how much must each man have ? 

Ans. A $30, B $33, and C $37. 

116. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to fill 6 of each 

sort? 

117. A man would diaw off 30 gallons of wine into 1 
pint and 2 pint bottles, of each an equal number; hor 
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many bottles will it take, of each kind, to contain the 30 
gallons ? Ans. 80 of each. 

118. A merchant has canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea? Ans. 60. 

119. If 18 grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of silver ? Ans. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 cents, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demand the number 
of each. Ans. 20. 

122. A gentleman had 7 £. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman twp men ; I demand the num- 
ber of each. Ans. 15 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82*50 ; he gave for the cow 8 times as much as foi 
the sheep, and for the oxen 3 times as much as for the cow; 
how much did he give for each ? 

Ans. For the sheep $ 2'50, the cow $ 20, and the oxen 
$ 60. 

124. There was a farm, of which A owned $,-and B £{- 
the farm was sold for $1764; what was each one's share 
of the money ? Ans. A's $ 504, and B's $ 1260 

125. Four men traded together on a capital of $3000, of 

which A put in £, B £, C £, and D ^ ; at the end of 3 years 

they had gained $ 2364 ; what was each one's share of the 

gain? r A's $1182. 

A ) B's $ 591. 
Ans. < c , g ^ 394 

( D's $ 197. 

126. Three merchants accompanied ; A furnished $ of 
the capital, B f, and C the rest; they gain $1250; what 
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part of the capital did C furnish, and what is each one'* 
*htire of the gain ? 

Ans. C furnished fa of the capital ; and A's share of the 
gain was $500, B's $468'75, and C's $281*25. 

127. A, B, and C, traded in company; A put in $500, B 

$350, and C 120 yards of cloth; they gained $332'50, of 

which C's share was $ 120 ; what was the value of C's 

cloth per yard, and what was A and B's shares of the 

gain ? • 

Note. C's gain, heing $ 120, is £§§£8 = ffa of tne whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cl*th was valued per yard. 

C C's cloth, per yard, $4. 
Am. < A's share of the gain, $ 125. 
(B's do. $87*50. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120J2. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid b£ ., B paid 7£ ., 
and as often as B paid 4£. y C paid 6£. I demand how 
much each man must have per annum of the gain. 

Note. By the question, so often as A paid 5£ ., C paid f of 
7£. Am. A 26£. 13 s. 4 d., B 37£. 6 s. 8 d., C 56£. 

129.- A gentleman divided his fortune among his sons, 
giving A 9£. as often as B 5«£., and C 3£. as often as B 
7JB.; C's dividend was 1537f£.; to what did the whole 
estate amount? Am. 11583<£. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money-i*** 

Aiis. A -& and B y^; A's money $22*50, B's $31*50. 

131. A and B trade in company for one year oily; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year ? Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay $, B £, C £, 
and D £ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D5f 

133. There are 3 horses, belonging to 3 men, employed t 
draw a load of plaster from Boston to Windsor for $26*45 
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A and B's horses together are supposed to do $ of the 
work, A and C's A, B and C's £§ ; they are to be paid 
proportionally ; what is each one's share of the money ? 

( A's $ 11*50 (= fl.; 
Ans. < B's $ 5<75 (= &.* 
( C's $ 9'20 (= £.] 
Proofs $ 26'45. 

134. A person, who was possessed of $ of a vessel, sold 
| of his share for 375J2 . ; what was the vessel worth ? 

Ans. 1500 J. 

135. A gay fellow soon got the better of $ of his for- 
tune ; he then gave 1500^. for a commission, and his profu- 
sion continued till he had but 450 £ . left, which he found to 
be just f of his money, after he had purchased his commis- 
sion ; a what was his fortune at first ? Ans. 3780 «£ . 

136. A younger brother received 1560 JS ., which was just *fo 
of his elder brother's fortune, and 5f times the elder brother's 
fortune was f as much again as the father was worth , pray, 
what was the value of his estate ? Ans. 19165£ . 14 s. 3$ d. 

137. A gentleman left his son a fortune, ^ of which he 
spent in three months; $ of f of the remainder lasted him 
nine months longer, when he had only 531 £ . left ; what 
was the sum bequeathed him by his father ? 

Ans. 2082£. 18 s. 2ft d. 

138. A cannon ball, at the first discharge, flies about a 
mile in eight seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was 35 £. per cent, upon tfre money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

Ans. A 104£. 4 s. 2-f-£ d., B 75£. 15 s. 9^d 

141. Tubes may be made of gold, weighing not mor* 
than at the rate of y^-^ of a grain per foot ? what would b* 
the weight of such a tube, which would extend across tb* 
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Atlantic from Boston to London, estimating the distance at 
3000 miles ? Ans. 1 lb. 8 oz. 6 pwts. 3^ grs. 

142. A military officer drew up his soldiers in rank and 
file, having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? Ans. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is iust 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man ? See ff 109. 

Ans. to last, 197 feet, nearly. 

144. Two ships sail from the same port ; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7£ miles an hour ; how many miles ,., 
apart will they be at the end of 1 hour ? 2 hours ? 

■ 24 hours ? 3 days ? Ans. to last, 900 miles. 

145* There is a square field, each side of which is 50 
rods ; what is the distance between opposite corners ? 

Ans. 70<71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70 c 71 rods apart ? and what is the length 
of each side ? Ans. to last, 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite corners is 33£ rods ; what is the length 
of the field ? its area ? 

Ans. Length, 26§ rods; area, 3 acres, 1 rood, 13 J rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? 18 2 = 324 ft. = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 feet 
When one side of a square is given, how do you find it* 

area, or superficial contents ? 
When the area, or superficial contents, of a square is given, 

now do you find one tide? 
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150. if an oblong piece of ground be 80 rods long and 
20 rods wide, what is its area ? 

Note. A Parallelogram, or Offiong, 

* Jp O has its opposite sides equal and par- 

# / / I o//e/, but the adjacent sides unequal . 

i£~ / 1 Thus A B C D is a parallelogram, 

£ A F B and also E F C D, and it is easy 

to see, that the contents of both are 
equal. Ans. 1600 rods, = 10 acres. 

151. What is the length of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods? 

Am. 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Arts. 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 
* 154. How many square feet in a board 16 feet long, 1*8 
feet wide at one end, and 1'3 at the other ? 

Mean width, 1<8 + 1<3 = 1<55 ; and 1<55 X 16 = 24<8 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Am. 20 feet. 

How do you find the contents of a straight edged board, 
when one end is wider than the other ? 

If the length be in feet y and the breadth in feet, in what 
denomination will the product be ? 

If the length be feet y and the breadth inches, what parts of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one corner to the op- 
posite corner, it will ho divided into two equal right-angled 
triangles : *rhat is the area of each ? 

Ans. 400 square rods = 2 acres, 2 roods. 
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157. What is the area of a triangle, of which the base is 
4M> rods, and the perpendicular 10 rods ? Ans. 150 rods. 

158. if the area be 150 rods, and the hase 30 rods, what 
is the perpendicular? Ans. 10 rods. 

159. if the perpendicular be 10 rods, and the area 150 
rods, what is the base ? Ans. 30 rods. 

When the legs (the base and perpendicular) of a right* 
angled triangle are given, how do you find its area 1 

When the area and one of the legs are given, how do you 
find the cither leg ? 

Note. Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one corner to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- 
vided into two right-angled trian- 
gles, A d C, and d B C; there- 
fore the whole base, A B, multi- 
plied by one half the perpendiadar 
d C, will give the area of the 
whole. If A B = 60 feet, and 
C = 16 feet, what is the area ? Ans. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide the oppo- 
site side into two equal parts. See If 109. 

Ans. Perpendicular, 8*66 -f- feet ; area, 43*3 + f ce ** 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you find its * 
solid contents 1 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches v» ide, and 2 inches thick ? in 2 bricks ? 

■ in 10 bricks ? Ans. to last, 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 cubic 

feet ? in 1000 cubic feet ? Ans. to last, 27000* 

1641 How many bricks will it take to build a wall 40 fee' 
m length, 12 feet high, and 2 feet thick ? Ans. 2592 

165. If a wall be 150 bricks, = 100 feet, in length, ar 
4 bricks, = 16 inches, in thickness, how many bricks wi 

ltfftin* tfunfe ? — 2 tfotan^?*-— 10 ctmnte*? If tk 
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wall be 48 courses, = 8 feet, high, .how many bricks will j 

build it ? 150 X 4 — 600, and 600 X 48 = 28800, A*** 4 

166. The river Po is 1000 feet broad, and 10 feet deep, * 
and it runs at the rate of 4 miles an hour ; in what time 

will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

167. If the country, which supplies the river Po with | 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the river* 

into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
greater than the Po will the whole amount of the rivers be ? 

Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year or 365 days ? Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10£ to 5, and the mean depth of 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to rill it by the rivers running 

at the present rate ? Ans, 1708 years, 17 days, 12 hours. j 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13£ times greater than oi 
water, and the height of the mercury in the barometer (the i 
weight of which is equal to the weight of a column of air 

on the same base, extending to the top of the atmosphere) ' 

be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what wiU be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans, 2 109 '375 lbs. weight on a square foot. < 

52734375000 mile. ] 

10249980468750000000 of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference? 

Note. It is found by calculation, that the circtanference of a , 

circle measures about 3f times as much as its diameter, or, 
more accurately, in decimals, 344159 times. Ans. 44 feet 

172. If a wheel measure 4 feet across from side to side, 
how many feet around it ? Ans. 12f feet 

173. if the diameter of a circular pond be 147 feet, what 
ib its circumference f Jim*. 469 feet * 
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174. What is the diameter of a circle, whose drcumfe- 
.Xjoce is 462 feet r Am. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 mite?> how many miles around it? 

7911 X 344159 =24853 square miles, nearly, Am. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note. The area of a circle may be found by multiplying 
£ the diameter into £ the circumference. Am. 38£ square feet, 

177. What is the area of a circle, whose circumference is 
176 rods ?. Am. 2464 rods. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle being 1 rod, the circum- 
ference will be 3 4 14159. Am. '7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by '7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods ? 102* x 4 7854 = 73454. ^ 78 t 54 rods# 

180. How many square inches of leather will cover a 
ball 3£ inches in diameter ? 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole circumference into the 
whole diameter. Am. 38£ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Am. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are found by multiply- 
ing its area by | part of its diameter. 

Am. 179$ solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Am. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Am. 4188*8 + cubic inches, and 18*13 + gallons. 

185. There is a round log, all the way of a bigness ; the 
areas of the circular ends of it are each 3 square feet; 
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Ww u*ny solid feet dowl fbotmknglA of this log contain 1 2 feet in length* 

——3 feat? lOfeet? A ootid of this form to called a Cylinder. 

How do you find the solid content of a cylinder, when the area of sue mm\ as*! 
the length are given 9 

196. What l§ the solid content of a round stick, SO feet long and 7 inches througfe 
that la. the end* being 7 inchee in diamaurf 

Find the area of one end, ae before taught, and multiply ft hy the length. 

An*. 6'3474-cublcfee*. 

If yon multiply •quart inch* by inches in length, what parts of a foot will the 
product be J if square inchm by feet in length, what part * 

187. A buehel meaeure to 18'$ inchet in diameter, and 8 inchee deep ; how man/ 
cubic Inchee doee it contain 9 Ant. 21 60*4 +. 

k is plain, from the above, that the solid content of all bodies, which are of uniform 
bigness throughout, whatever may be the form of the ends, Is found by multiplying 
Me area of one end into its height or length. 

Solids which decrease gradually from the base tUl they come to a point, are gene- 
rally called Pyramid*. If the base be a square, ft Is called a square pyramid ; if a 
triangle, a triangular pyramid; if a circle, a circular pyramid, or a ems The) 
point at the top of a pyramid Is called the vertex, and a line, drawn from the vertem 
perpendicular to the bate, is called the perpendicular height of the pyramid. 

The ootid content of any pyramid may be found by multiplying the ana of die) 
bate by | of the perpendicular height. 

188. What Is the solid content of a pyramid whose base to 4 feet square, and th* 
perpendicular height 9 feet? 4* X £ = 48. Ana. 48 feet. 

189. There to a cone, whose height to 27 feet, and whose bmee to 7 feet in diameter; 
what to its content I An*. 3464 feet. 

190. There to a cask, whose head diameter to 36 inches, bung diameter 31 inches, 
and whom length to 36 inches; how many wine gallons does it contain 1 — — how 
many beer gallons % 

Note. The Mean diameter of the cask may be found by adding 2 thirds, or, if the 
staves be but little curving, 6 tenths, of the difference between the head and bung 
diameters, to the head diameter. The cask will then be reduced to a cylinder 

Now. if the square of the mean diameter be multiplied by '7864, (ex. 177,) the pro* 
duct will be the area of one end, and that, multiplied by the length, in inches, win 
give the solid content, in cubic inches, (ex. 185,) which, divided by 231, (note to 
table, wine meas.) will give the content In wine gallons, and, divided by 283, (note to 
table, beer meas.) will give the content in ale or beer gallons. 

h\ this process we eee, that the equare of the mean diameter will be multiplied by 
7851, and divided, for wine gallons, by 231. Hence we may contract the operation 
by only multiplying their quotient (^^ = '0034;) that to, by '0034, tor by 34, 
pointing off* 4 figures from the product for decimals.) For the same reason we may, 
for beer gallons, multiply by ('^j* - 4 0Q28, nearly,) W28, Ax. 

Hence this concise ton.*, for gauging or measuring casks,— Multiply the square 
of the mean diameter by the length ; multiply this product by 34 for win*, or by 
2S for beer, and, pointing off four decimals, the product will be the content m 
gallons and decimals of a gallon. 

In tliA above example, the bung diameter, 31 in. — 25 in. the head diameter = 6 
In. difference, and 4 of 6 =s 4 inches ; 25 in. + 4 in. = 29 In. mean diameter 
Then, 29' = 841, and 841 X 36 in. as 30276. 

tw, $30276x24 = 1029384. An*. 102*9384 wine gallons, 

men, J g^g x 28 =847728. An*. 84-7728 beer gallons. 

191. How many wine gallons in a cask whose bung diameter is 36 inchee, head 
diameter 27 inches, and length 45 inches % Arts. 160 '6 1 7. 

192. There to.a lexer 10 feet long, and the fulcrum, or prop, on which ft turns, to 
2 feet from one end ; how many pounds weight at the end 2 reel from the prop, will 
be talanced by a power of 42 pounds at the other end, 8 feet from the prop I 

Note. In turning around the prop, the end of 4he lever 8 feet from the prop wul 
evidently pain over" a apace of 8 inches, while the end 2 feet from the prop passes 
over a *j*ace of 2 incites. Now, it is a fundamental principle in mechanics, that the 
freight and power will exactly balance each other, when they are inversely as the 
sp'tce* they paws over. Hence, in this example. 2 pounds. 8 feel from the prop, will 
balance M jmuiids 2 feeiYiom the prop; therefore, if we diruie the distance of the 
eowsm from the prop by the distance of the wmtomr from the prop, the quotient 
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^~* pounds J t ^n,. JJ^aft s± 250 podnds. 

194. If the weight to be raited be 8 times « much m the power to be applied, and 
the distance of the weight from the prop be 4 feet, bow lax from the prop must the 
power be applied f A ns. 20 feel 

195. If the greater distance be 40 feet, and the leas | of a foot, and the power 175 
pounds, what Is the weight % Ane. 14«iU pounds. 

196. Two men carry a kettle, weighing 200 pounds; the kettle is suspended on a 
wile, the bale being 2 feet 6 inches from the hand* of one, and 3 feet 4 inches 
from the hands of the other j how many pounds does each bear?*' 2 

a*,* SH4T pounds. 
-***• } 665 pounds. 

197. There is a windlass, the wheel of which Is 60 inchee in diameter, and the axis, 
wound which the rope coils, is 6 inchee In diameter ; how many pounds on the axis 
Will be balanced by 240 pounds at the wheel % 

Note. The spaces passed over are evidently as the diameter*, or the eircum/er- 

emcee; therefore, *^> as 10, ratio. Ane. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what must be the diameter of the 
axle, that the rat to of the weight to the power may be 10 to 1 % A rut. 6 inches. 

Note. This calculation is on the supposition, that there is x\o friction, for which it 
is ssual to add i to the power which is to work the machine. 

199. Tb>k» Jr. a screw, whose threads are 1 inch asunder, which is turned by a le- 
ver 6 feet, ym w inches, long ; what is the ratio of the weight to the power 1 

Ae's. The power applied at the end of the lever will describe the circumference 
of a ; rcle 60 x 2 as 120 inches in diameter, while the weight is raised 1 inch : there* 
lore, the ratio will be found by dividing the circumference of a circle, trhoet dia- 
meter is twice the length of the lever, by the dietance between the thread* of the 
screw. ,^J, 

120 X 3| = 377| circumference, and 2III = 377|, ratio, Ane. 

200. There Is a screw, whose threads are t of an inch asunder; if it be turned by a 
jpver 10 feet long, what weight will be balanced by 120 pounds power 1 , 

Am. 362057+ pounds. 

201. There is a machine, in which the power moves over 10 feet, while the weight 
b raised 1 inch ; what is the power of that machine, that is, what is the ratio of the 
weight to the power 9 An*. 120. 

202. A man put 20 apples into a wine gallon measure, which was afterwards filled 
by pouring hi 1 quart of water ; required the contents of the apples in cubic inches. 

Ane. 1731 inches. 

203. A rough stone was put into a vessel, whose capacity was 14 wine quart*, 
which was afterwards filled with 2} quarts of water \ what was the cubic content of 
the stone I Ane. 664i inches. 
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ORDERS. 



NOTES. 

No. I. 

Oreroean, Sept. 17, 1802. 
Fo» value received. I promise to pay to Olivsr Bountiful or order sixty -three 
dollars fifty-four cents, on demand, with interest after three & *ans. 
Atteet, Timothy TasTmowr. Vuxiam Trusty. 

No. IL 

Bu irt, Sept. 17, 1802. 
For value received, I promise to pay toO. B., or bearer — - « dollars cent! 

' afterdate. Pirn Piston. 

Y* 



880 



FOUIS OF BOOTS. 

Nam. 
By f too Perseus. 



Arian, Stat. \t t 

for vaiae received, we, Jointly and severally, promlM to pur u« u T> , or order,-- -« 
— dollars — cents, oo demand, with interest. iu>n . errwrox. 

Atteot, Combtajtob Abut. Jambs Faimta 



OBSERVATIONS. 

1. No note li negotiable unlaw the words " or order" etherwiat * or oooror/' bo 
inserted in it. 

a. If Uie note be written to pay him "or order" (No. I.) then Oliver Bountiful 
may endorse this nolo, that ta, write his name on the backside, and sell it to a* 
B, C, or whom he pleases. Then A, who boys the note, calls on William Trusty for 
payment, and if he neglects, or is unable to pay, A mav recover it of the endorser. 

3. If a note be written to pay him " or bearer," (No. II.) then any person who 
holds the note may sue and recover the same of Peter Pencil. 

4. The rate of Interest, established by law, being sis per cent, per a nn u m , it be> 
comes unnecessary, In writing notes, to mention the rate of interest; it is sufficient to 
writs them for the payment of such a sum, with interest, for it will be OT iJo n t osd legal 
interest, which is six per cent. 

6. All notes are either payable on demand, or at the expiration of % certain term of 
time screed upon by the parties, and mentioned in the note, as three rauolhs,a year, Ac 

o. If a bond or nolo mention no time of payment, it la always on demand, whether 
the words " on demand" be expressed or not. 

7. All notes, payable at a certain time, are on interest as soon as they become due, 
thong h in such notes there be no mention made of interest 

This rule le founded on the principle, that every man ought to receive his money 
when due, and that the non-payment of it at that time is an injury to htm. The law, 
therefore, to do him justice, allows him interest from the time the money becomes 
due, as a compensation for the injury. 

8. Upon the same principle, a note, payable on demand, without any mention made 
of Interest. Is on interest after a demand 1 of payment, for upon demand such notes 
Immediately become due. 

9. If a note be given for a specific article, ae rye, payable In one, two, or three 
months, or in any certain time, and the signer of such note euflbrs the time to elapse 
without delivering such article, the holder of the note will not be obliged to take the 
article afterwards, but may demand and recover the value of it in money. 



BONDS. 
A Bond, with a Condition, from one to another. 

Know all men by these presents, that I, C. D., of, &c., in the county of, fcc., am held 
and firmly bound to E. F., of, Ac, in two hundred dollars, to be paid to the said B. F. t 
or to his certain attorney, hie executors, administrators, or assigns, to which payment, 
well and truly to be made, I bind myself, my heirs, executors and administrators, 
firmly by these presents. Sealed with my seal. Dated the eleventh day of , 

in the year of our Lord one thousand eight hundred and two. 

The Condition of this obligation is such, that, if the above-bound C. D., his heirs, 
executors, or administrators, do and shall well and tmly pay, or cause to ha paid, 
unto the above-named E. F., his executors, administrators or assigns, the foil sum 
of two hundred dollars, with legal interest for the same, on * before the eleventh day 
of— next ensuing the date hereof,— then this obligation to be void, or otherwise 
to remain in full force and virtue. - 

Signed, ax. 

A Condition of a Counter Bond, or Bond of Indemnity, where one man beeonm 

bound for another. 

The condition of this obligation Is such, that whereas the above-named A. B., at the 
special instance and request, arvi for the only proper debt of the abovs-bouna €1 D., 
together with the said C. D., Is and by one bond or obligation beartiig equal date with 
the obligation above- written, held and firmly hound unto K F., of, he, in she »*i»al 

mm of dollars, conditioned for the payment of the awn of, Ac. . with legal bits* 

tern fog the same, on the day of next ensuing the date of the said in part 



; 



FORMS OF RECEIPTS, &C. 259 

tacHad obltatfMf ; as h) and by the add in part recited bond, with the condition there* 

radar wrBjjn, may more fully appear;— if, therefore, the said C. D., hie heirs, execu- 

. l»w t 'e**flB%inistrators, do and shall well and truly pay, or causa to be paid, unto the 

N tkJd B. F.j his executor*, administrator* or assigns, the said sum of, «c, with legal 

interest of the same, on the said day of, &c, next ensuing the date of the said 

in pan recited obligrtien, aeeordine;to>the-true>inteAi-aMlinea»Mnf,and in full dis- 
charge and satisfaction of the said in part recited obligation,— then, dec— otherwise, &c. 

Note, The principal difl&wde a b e t wee n a- nete and a -bond is, that the latter la- an 
instrument of more solemnity, being given under seal. Also, a note may be controlled 
by a special agreement, d iffe sai n from the note', whereas, in case of a bond, no special 
agreement can in the least control what- appears- to have been thai intention of the 
jaiAis** a* expressed by the word*in theces^tkmof theboodV 



RECEIPTS. 

Sltgiierea, Sept 19, 1803. 
Bacahrad from Mr. Dobamob Aduit ten dollars in full of all accounts. . 

ObyANO COMBTANCB. 

Sftgrievess Sept 19, 1802. 
leCetrad of Mr. Obtabd Cokbtahci fiv* dollars in full of all accounts. 

DUBAJICB ASLBY. 



Aeonjptf for Monty received on a Able. 

Sitgrlevos, Sept 19, 1802. 
Bareiveo of Mr. Sraraoif Eabtlt (by the hand of Titus Trusty) sixteen dollars 
IB any-live cents, which is endorsed on hie note of June 3, 1802. 

Fstttit Cbbbbwl. 



• A Receipt for Money received on Atcomnt. 

Sitgrieree, Sept. 19, 1802. 
Received of Mr; Obamv La*»«b -fifty dolart on aecount 

ELDBO Slacbxby. 



Receipt for Monty received for another Person. 

Salem, August 10, 1827, 
Bfcceived from P. C. one hundred dollar* -for account of J. B. 

BuTROHAN 



Receipt for Interest due on & Note. 

Amherst, July 6, 1927. . 
Received of L 8. thirty dollars, m full of one year's interest of ft 800, due to me on 
lb* ' day of last, on note from the said I. S. Solomon Okay. 



Receipt for Money paid before i$ becomes due. 

Hillsborough, May 3, 1827. 
Received of T. Z. ninety dollar*, advanced fo full for one year's rent of my farm, 
saaaadtolhe aa i d T. Z,, ending the first day of April next, 1828. 

Hommtub Jams*. 

Note. There Is a distinction between receipts given 1 n full of all accounts, and 
others in full of all demands. The former cut off accounts only; the latter cut off 
not only account* but all obligathmennd right of action. 



ORDERS. 

Afehdale, Stf*. 0. IS02. 
Mr. Pt b p bbm Bobobb*. For value received, pay to A. B, or order, ten tWIars, 
•jai place the same to my account Samobl Kxinnbr. 



BooK-rsETaro. 



Mr. Jam Ro*orren. Ran la dellier la Mi . L. I 
Jrr, dm exceeding iha man of twuitr-flTs dollan, u i , I 
Df ;ow humble mi-rant, 






■wify 



» •mmiin. W1M ink mothed itaU he, the taw eme not nreerrihe ; but? 
of dbpute, H nqnlne Ihu Ike bait or that on which the charge* ware oiW 
mads, ba produced la open conn, when ha Kill In required In una to dee 



IdgmmwrnktOit creargei, rern> tmditpvU, at lit ft 



_ n Ihty Jut md tnut 

i/»M)ra FKoinrf »»/«■ l*CTt or on-parl) i/«, Aoic «wc* J 

■_ -^aainrmallen, ■rrear*" mm, lo Iha boot* queabone, Iha la 



Anejiawerlntheaf' 



of thedar, Iha following ineih.x 
In hating « ■— *- '-- 

pa*", Cr., 1 



■d generally made at lb' 



Dr. Jamtt Maeknight. Jama Mac/might. Cr. 



To a soldi of Wood, u 

trtt, I 

a ana Pi T 'i Work, aHf I 



b 4 Dushcli of Bye, at 75 
eta. dcllTcrad oj four or- 
der 10 C. D. 



Si 



Br repairing Can Whonle, I 
By GtentiaBalaace, . . . 't 



Bill In a men oiienel-e IraelTieea, reqolrtng ehargee to ba made at Iha mnenunt, lad 
eTery bosi oftha daj, a duasrenl naihod will be neceeearj, celled 

BOOK-KEEPING BT SINGLE ENTRY. 
Thia melbod will require 1*0 hooka ; Ural, 

THE DAT-BOOK. 

Tha fonn of Ihh book reuauellr long and narrow. It la HU wilh two coloxnnl at 

ll ia often practiced, and eeer recommended, lhal Iha pereon, whoaa Iks boah at 
enter, In Iha beginning of It, an [mentor! of all hla property and debta. Thai wuf 
bi»ol>n hie name and place of roalnence, which being once written in the baerlnalaf 
of Iha bona, need not be repealed In alir ot har part of LL The book la now ready rbr 

The date ia enured en the middle of the page, or In legible chamctere in the lew 

made ill the time. The paraon who receiieeane- thing from me le Itetxer, or Ot., 

ge (n a eocnod 'line, beneath ibe 
uuuulijr and piica; If Or. I eufe* 




BOOK-KEEPING. 



EXAMPLE OF A DAYBOOK. 
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Sprinovillk, Jolt 8, 1835. 
An Inventor} of my Property and Debt; taken thie day by me, 
Piter Careful, of SpringvilU, viz. 

Real Estate estimated at $1200'00 

Furniture 450«00 

Merchandise, 1600'00 

Sinteon Trask owes me, to balance his aocoont) . ...... 13'50 



I owe Charles Duff by note, VQ'UO 

" Henry Price on account, « . . *>Ou 



My net property, 



Page I. 
eU. 



3263 



400 



2363 



60 

00 
50 



We will suppose that Simeon Track, whose name appears in the Invoke, now 
Ceils; he wishes to settle his account and open a new one; but he cannot pay the 
balance now, and he wants more goods. Let the debt in the old account be $31*50, 
the credit, $18'00; balance of debt, $13*50; the thing he proposes is done as fol- 
lows : — I enter this balance,ou the credit side, and say, By balance transferred to 
new account, $13*50. The Dr. and Cr. sides now exactly balance, and the <»!d ac- 
count is settled. I now open a new account with him in my new book, page *d, and 
there charge him with this balance. 



Page 

ft 



X 

X 
X 

X 



July 9, 1835. 
Simeon Trask, ....... 

To balance of former, account, • . * . . . 

" 14 yds. Sheeting, at 14 cte 

"IbushelSalt, 



Wm. Webb } Jr. of Peckwfi^ld,* . . . . Dr. 
To 16 lbs. Coffee, at 15 cte. to be. paid Id good butter, to be 
delivered to-morrow, at 16 cut .... 



s*rr 



Dr. 

. $1350 

. .2*52 

86 



Moses Thrifty 

By 3156 lbs. of Hay, at $13 per ton, . . . 



Cr. 



Henry Prit*,\ . . . 
By balance of former account, 



•>•. 



$ [CtM. 



16J 9> 



Wm. Webb, . . . 
By 15 lbs. Butter, at 16 eta. 



Jt. 



Moses Thrifty, . . . 

To 1 barrel Flour, . .' 

" 2 yds. Broadcloth, 

" Cash for balance of bis account, 



Dr. 

.$7*60 
. 9*0O| 
. 401 



Simeon Trask, Cr. 

By Order on Rufus Tubb, $10*00 

" his Note for balance of his account, 6'87 



Henry Price, Dr. 

To Cash in full for balance of former account, 



* Place of residence should be named when noi that where the book U kepw 
t lee Invoice ; the old account s»tu> ' by opening a new one. 



J 



20 



m 



51 

JC 
4 



20 



16 



50 



51 



87 



00 
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The drcgnln- 1st a -netiroan of the Diiy-Rnnk, nimlnjr on for two dan, and of ih* 
banner orclu-itisj ai.J opening accounfa, <rn " 



THE LEGEIt. 



,o Ity-Sook an ei 



kucrlin; ihts jiiiai- i ilicTMy-Booton which ihe account waa Oral enured. 

The Inuiafcril ii .; un accouut from lha Dnjr-Bwk lolhe Lager, h now daacribas 
1- r.ilicil ;. . ... ,1 unit iutha margin of [ha Day Book (X or ID again* it. 
acf..ln,r ,., :::„.. i, ■:„■.!, i|i^ladlbei>*UJ&>ras. 

Where n jwr -i ■ iininra* la eo ruMinm u toraqulre ■ auccaeaion df thee* book*, 
Ii i' ii" i nk ■',!■ rtnt Day -Book and tha Sal Lag-ar with iht leuar A, nod ■•> 

CL-e.1ti.s_' k."ki mLlli I!, C, kc. 

A-". His I i . . ■Iinuld havaan InilnT, la which tha nameaaf peraauai kccoam; 
bi.oi;;.! u. isai.j,.,: Jisrthssiirr IrJijala, with the ntiinber of lha page u/ ih_ Lfsjcc an 

nvhich the ecco-jol la paatcri. 

EXAJHPLE OP A LEGEH, 



Pbui 1. 


Dt. 


Situort Traik. Cr. 




I-3S I 
July 9.|i 


l|To Sundriaa,' 


• . . . .i|l6|S7J|ju]/lU.isJByOnl--,fte. . - 


. .tli-lsr 


Fasc 2. 


Dr. 


Wm. Webb, Jr., Peckers field. Cr. 




1*35 1 
Jul, _.|- 






.I.U 


Faae3- 


Dr. 


Mna Tkriflg. Or, 




■ - 


i|td Sundrtaa, 




•UIbi 








Fa Re 4. 


_>. 


Henry Pritt. Cr. 




j'^ibj; 


)|to Caen, . . 


.... •[ga|oo|!_u.i g.|a| By Balance of Aec 


Miit,»|-njoo 



QUESTIONS. 

;. What era Am mirka, x, H, *c. In the margin of the Day-Brink, and wh 

■ir ml _. To what do the fisiirm -, a, Ac. in ihosw imrtim rnhiipiiist in llw L 

je u la bare preaonled, or if one page in the Leger id be aeeigned lo each nan 



w 



' SCHOOL BOOKS 

IN HJGH REPUTE, 




Dbsilvhr. Thomas & Co., and Grioo & Eliott, Philadelphia; Cushino A 
Sows, Baltimore; Ournt Steele, Albany; Wm. & Parker, TYojr; Gardner, 
Tracy, f/tfea; and Corby & Webster, CVncinMoJi. 



Adams' New Arithmetic, 

In which the principles of operating by numbers are analytically explained and syn* 
(helically applied ; thus combining the adrantagea to be derireU both from the indue* 
tire and synthetic mode of instructing. 

tiGfPerhap* no work of the kind ever met so kind a reception, and eo rapid 
m eale, at tfue Arithmetic, Of the many high recommendatione, only a few 
tan be ineertcd here. 

We hare introduced " Adams' New Arithmetic" into our Gymnasium, aiwibi* 

LUVK IT SUPERIOR TO AMY OTHER WITH WHICH WE ARM ACftUAIMTBD. 

& E. * H. £. D WIGHT. 
New Haven Gymnasium, Jan. 16, 1889. 

The following notice has been p« litely furnished by Professor Olmsted, of Tale Col- 
lege. New Haven. 
Mr. A. H. Malts v : Dear Sir, — Being requested to express my opinion of" Adams' 
New Arithmetic," I have the pleasure to say that I consider it among the best of our 
elementary treatises ; and can cheerfully recommend it to the teachers of our prepa- 
ratory and Tillage schools. 

Respectfully, yours, DENISON OLMSTED. 

Mr. Stowell. of the New Haven Lancastrian School, says :— " The explanations are 
. ery clear ana full, and the ' supplement' annexed to each rule will answer the pur* 
of a review, and serve to fix in the memory the principles." 



A writer ir the Farmer's Museum says : " We hail the appearance of this work 
with unirilngled satisfaction." — " Thb work is really am Arithmetic, analytical* 
ly explained and synthetically applied. "— " We hope the attention of all will be 
turned to a book so much needed, and one promising so much advantage to the rising 
generation.'' 

From the Author of the Literary and Scientific Clan Book. 

" Durum, N. H., Dec. 6, 1827. 
" Dear Sir,— I have examined, with great satisfaction, Dr. Adams' New Arithmetic. 
His analytical explanations are brief and clear. His arrangement of the subjects is 
well suited to the purposes of instruction, and the useful practical examples with 
which the work? abounds must confer upon it a high value." 

Adame* New Arithmetic. — Of the high value of this elementary treatise, we have, 
every year, additional evidence, which goes to confirm the testimony of the Messrs. 
Dwight, of New Haveu, who, in 1829, soon after h was published, introduced it into 
tfleir Gymnasium, believing it " euperior to any other with which they were ac* 

attainted." Candidates for admission at Dartmouth College are requited to hare a 
torough knowledge of this work. It has been published in the Canada*, after being 
adapted to the Halifax currency ; and we have now before us an account of the new 
Institutions founded in Greece, by the Rev. Jonas King, the "Gymnasium, ".and the 
** Elementary School," with a list of the books used. In the " Second Session" of 
the Freshmen Class, "Adams' (New) Arithmetic" is studied, and in the " First Ses- 
sion" of the Sophomore Class, we find, " Adams' (New] Arithmetic finished."— 
N. H. Sentinel. 

" That excellent work, Adams' New Ar i t hme t i c, has been published m the Ca- 
nada*, and lately introduced into the Missionary Schools in Greece. The work de- 
serves k. It is a standard ons of its class, and in our opinion is preferable to Col* 
bom's or Smith's ; the best portion of the latter, indeed, appears to be borrowed from 
Adams. "—Claremonl £agle, Sept. 11, 1895. 



